‘3 


yes Ty 


Say rah Ve 


~_. 
ee ah 
vs , 


(Ss 


























FOR INFLAMMATION OF MUCOUS MEMBRANE 


In Coryza, Rhinitis, 


Pharyngitis, Laryngitis, - 


Urethritis, etc. 


EO-Protosil is a combination of silver ienttda 
N with a soluble protein base. When added to” 


water it readily dissolves, yielding. colloidal 
solutions. whith are unaffected by saline solution. 


Neo-Protosil is fully as active as pure carbolic acid © 
in germicidaleffect when tested against the majority 
of pathogeni¢ micro-organisms, and it is twenty times 
as active when tested against the gonococcus. 


Even the stronger solutions of Neo-Protosil are 
bland and non-irritating and do not appreciably stain ~ 
the skin or mucous membrane. 


The therapeutic uses of Neo-Protosil depend upon 
the antiseptic and sedative influence exerted by 
solutions wpen mucous surfaces and it has given . 
good results in the treatment of inflammation of 
accessible mucous membranes, such as those of the 


ear, nose, throat and genito-urinary organs. 


Neo-Protosil - 


A Non-irritating 
Colloidal-Silver Bactericide. 


Issued it comvenicnt capsules each containing ains, 
fed cent. .solution when cated to 2 Pl 
rachms of cl pplied. in. bottles of 25 ri 100 
or as granules tn*bottles of 1/2 oz. or 1 oz. A sample will be 
stnt free to any medical man on request. 


PARKE, DAVIS & CO., 50 BEAK ST., LONDON, W,1) A ; 























Section of the history of Medicine. 
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[ October 2, 1929.] 


Malpighi’s ‘De Pulmonibus.” 
By James Youna, M.D. 


Iv has often been observed, by men ill-versed in the history of scientific 
developments, that great new ideas, when developed, might easily have been inferred 
from others accepted long before. For example, when Erasistratos has told us that 
the heart’s valves ensure a one-way course of the blood, and that all the blood of 
the body can be driven out by the opening of one artery by aid of the horror vacui, 
and Celsus has informed us that the heart is a muscular viscus, one might have 
inferred the circulation of the blood without waiting for Harvey. ‘ Even so one 
might imagine that Harvey, to complete his system, might have inferred the presence 
of definite vessels of communication between the arteries and the veins instead of 
an indefinite soakage through the “ porosities of the tissues ’—but he did not do so, 
nor did any one else for thirty years of keen discussion. The discovery of the 
capillaries was reserved for the work of Malpighi, who was trying to clear his views 
about the structure of the lungs. Since I have been unable to find an English 
translation of Malpighi’s account of this discovery, and the letters in which he gives 
it are otherwise extremely interesting and important, I have endeavoured to make 
such a translation, and to make it literal. My English is certainly far from being 
elegant, but it is all the more in keeping with Malpighi’s Latin composition. 

These two letters, De pulmonibus, were written to Borelli, that Praeclarissimus et 
eruditissimus virus, whom the amiable author adored as his guiding star, although we 
may consider him much inferior to his correspondent in nearly every scientific 
qualification. Malpighi was a humble-minded man who accepted others at their 
own yaluation. In the first letter he begins with an exordium on the supreme 
excellence of Borelli and the power of his “ geometrical eye” to distinguish truth 
from error at a glance. 

It is in the second letter that he gives an account of the discovery of the 
capillaries, but in the first is displayed the state of knowledge and belief about the 
lungs which had prevailed until Malpighi’s time, as well as the careful and thorough 
method usually followed by this great anatomist. 


EPISTLE I :—- 
ABOUT THE LUNGS 
To that very famous and learned Man :— 


ALPHONSUS BORELLIUS 


Celebrated Professor of Science at Pisa. 


by MARCELLUS MALPIGHIUS. 
Professor of Medicine at Bologna. 


It occurred to me that among the dissections which I prosecute from day to day 
I ought to examine the lungs more closely, for they seemed to me to be understood 
but hazily. All these matters should properly be communicated to you, for, by the 
talent in which you excel, you will be able to give these observations the geometrical 
eye, which at one glance collects from things their truth or falsity. It will be yours 
to direct these findings to better use, or to help my wavering mind with your 
discussion. 

Nov.—Hist. oF MED. 1 
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The substance of the lungs is commonly supposed to be fleshy because it owes 
its origin to the blood, and it is believed to be not unlike the liver or the spleen, and 
all agree that the lung in the foetus is red when nourished by the blood alone, and 
consequently that it operates as a fleshy viscus of warm and humid temper. With 
greater care the senses and the reason seem to show an opposite nature of the 
substance. By diligent investigation I have found the whole mass of the lungs, with 
the vessels going out of it attached, to be an aggregate of very light and very thin 
membranes, which, tense and sinuous, form an almost infinite number of orbicular 
vesicles and cavities, such as we see in the honey-comb alveoli of bees, formed of 
wax spread out into partitions. 

These (vesicles and cavities) have situation and connection as if there is an 
entrance into them from the trachea, directly from the one into the other; and at 
last they end in the containing membrane. 

We see on the external surface of lungs recently removed from animals, when 
inflated with air, an almost infinite number of vesicles full of air. The same are 
to be seen, but less conspicuous, in the same lung divided through the middle 
and empty of air. But they are found more clearly and easily in the inflated lung 
after it is dried. Then they appear as little globules protuberant on the outer 
surface, and, on the divided part, little pits with sinuous offshoots. These are seen 
to be formed of thin, stretched membrane. 

To bring certainty to the doubting mind, remove the lungs from a recently living 
animal, and by means of a syphon send water through the pulmonary artery. Thus 
you will drive out all the blood, and wash the pulmonary vessels by the water 
passing through them. All the lung substance reached by the water and emptied 
of blood will be made pale and almost transparent. If light compression is now 
made to drive the water out, and air is sent in by the trachea, let the still inflated 
lung be dried either in the shade or inthe sun. Externally, with little exposure to light, 
it shows the small transparent globules, but internally the cut part easily shows to the 
eye the white mass of vesicles. I have produced a picture of these in the tables at 
the end, both the external and internal part of the lung, just as I could make them 
out by increased magnification. In the second picture, which, with greatest dili- 
gence I have been able to make out, those membranous vesicles seem to be formed 
out of the endings of the trachea, which goes away at the extremities and sides into 
ampullous cavities. From these the trachea is ended in the spaces and unequal 
cavities. 

Reason seems to give power where the senses are deficient. Seeing that the air 
which rushes from the trachea into the lungs requires a continuous path for easy 
and rapid ingress and egress, whence possibly this internal tunic of the trachea, 
ended in sinuses and vesicles, makes a mass of vesicles like an imperfect sponge so 
to speak. This also the equal substance and colour seem to show in the dried lung ; 
also the sheen which is reflected equally from the extreme canal of the trachea and 
from the appended little globules and sinuses. Nay, more, the internal surface 
of the trachea is smeared with a slight humidity, which should naturally be spread 
proportionally in the globules where the air is finally received and driven out, 
lest they be dried by the heat of the blood passing through (for the membranes are 
very thin and rare) and in order that they may be dilated into a larger mass and 
immediately compressed. This could not take place with dry membranes, as is 
known in states of disease. 

Here one thing offers itself for investigation, for in the external part of the 
lungs, when exposed to light, a certain wonderful network seems to spread, by which 
you would say that emerging protuberant single bladders are bound together. The 
same is observed, obscurely, in the section of the lung inside. Whether this 
network is a vessel, or something nervous extended to the vesicles, or membranous 
walls themselves of the vesicles, terminating at the outermost investing membrane, 
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I am doubtful. For, in the interior cut part, certain nervous prolongations of 
this network seem to remain, either from particles turning out in drying, or 
lightly abraded by the knife, and in the outer part a certain shining, of the kind 
proper to the substance of nerves, seems to be observed. Hence I cannot deem 
it unlikely to be a nervous ligament of the vesicles united and mingled with 
the walls, as we see the semicircular cartilaginous prolongations in the trachea 
aspera, especially as it is probable, as I have said already, that those vesicles are 
continuations of the internal membrane of the trachea. 

The division of the pulmonary mass is commonly taken from the form and 
situation: it has two parts, the mediastinum coming between them. The parts 
again are often divided—in man into two lobes, but these are multiplied in lower 
animals. I have observed a more wonderful and profound division, for the lung 
masses are produced by almost innumerable lobules surrounded by their own 
membrane, endowed with the common vessels, with allied prolongations of the 
arteria aspera. But the lobules can be reached if the semi-inflated lung be exposed 
to the solar rays or to light, when certain interstitia come out as if transparent. If 
you pursue these by a slight incision, you -will bring out the lobules separate and 
adherent to the arteria aspera, and vessels wrapped in their own membrane. You 
test them by air blown in by the trachea. This membrane,—and it can be separated 
by careful dissection,—shines when exposed to light. These things will be seen 
better by a slight boiling of the lung and elaborate dissection of the interstitia. 

In the tables at the end you will see the form of the lobules delineated. I have 
not been able to show altogether the insertion and various situation of these, for 
they vary under diverse circumstances. For the trachea, with its attached vessels, 
branches to all parts, and these ramifications end, now in the outer surface of the 
lungs which are smooth and level, now in the extreme corners; again, when they 
must be connected with neighbouring and surrounding ramifications, in order that 
the situation, connexion and capacity may be maintained, the lobules are placed in 
various ways, at the lower part of the trachea, at the side, at the apex. You will see 
the likeness of these processes outlined in the nut of the cypress. I have collected 
the principal and simpler in the tables at the end. 

After the lobules, the interstitia mentioned above are to be observed. They are 
not bare vacuities and empty spaces shut off, for many have membranes spread out, 
some parallel, some at angles with one another, which are continued not only from 
the surface of the lobules laterally placed, but also from the inner substance of the 
lobules. Between these membranes there run out very many very small vessels from 
the lobules, which enter into those (lobules) opposite. By these membranes air is 
received or ejected as in the larger sinuses which have mutual communication so 
that air can be passed from one to the other. Thus, as the interstitia are the same 
as the membranous vesicles of the lungs, they are transparent and very thin. 

As the interstitia have the same prolongation as is left by the lobules placed 
there, which in the larger animals almost equal the width of half a finger, I do not 
consider them to be only a separation and connection of the lobules, worked by 
Nature. Probably they compress the invested lobules with the intercepted air. 
Thus they multiply the force of the compression, and consequently aid the mixing of 
the blood mass. Further, I had frequently observed vesicles, which are called 
hydatids by the Greeks, in these interstitia, likewise both in old animals and in others 
dead by disease (I have observed) certain black points which mark out, as with a 
thin line, the whole extent of the interstitia. Probably I may regard them as 
diverticula, as if inflations of the smallest lobules. The same denigration is seen in 
the glands continued at the sides of the trachea aspera. 

A triplex of vessels is known to be disseminated through the lung substance ; its 
use has been believed various. At present (the task) should be to find out the variety, 
length and irregularity of this, supposing it to be a prolongation of the trachea, 
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pulmonary artery and vein, which, with a certain intertwining by equal branching, 
run through the whole substance of the lungs. I thought to tell you this only, how 
to follow the genuine and obvious division of the vessels even to the smallest, which 
may be done otherwise obscurely by a light abrasion of the parenchyma. With the 
greatest delight I happened to get this. The small, thin and oblong lobe of a dog’s 
lung is taken, and, exhausted of air by compression, exposed to the rays of the 
sun. The duct of the trachea is opened and the prolongations of the artery emptied 
of blood, all of which will give, with the attached lobules, the appearance of a 
polypodium. With a little pains and trouble, as vision is dull here, one can get a more 
exquisite delineation. But this will occur to you if you have inflated the pulmonary 
artery, through the trunk appearing at the beginning of the lobe, and have tied it 
with a knot, you will see the artery standing out as if having carved itself into very 
small pieces like an anaglypt, with all the vessels standing out in the form of the 
branches of a tree. If you want a more beautiful picture, introduce mercury and 
these branches will stand out silvery, even to the smallest. 

Whether these vessels have mutual anastomosis in the sinuses or elsewhere, that 
thus the blood may be taken in by the vein by a continuous path, or whether they 
all gape into the substance of the lung, is doubtful and troubles my mind. For the 
unravelling of this I have endeavoured vainly with air, and with variously coloured 
fluids. Often have I seen black water, introduced by a syphon through the pulmonary 
artery, break out from several parts. On slight compression it used to sweat out 
from the investing membrane, partly also to be heaped up in the interstitia, but most 
of it, with blood commingled, breaks out by the pulmonary vein and, more wonderful 
still, through the trachea, but diluted and with light froth and less colour. However 
the lungs may be compressed, it goes out through the same passage. In the same 
lung when dried, the walls of all the vesicles and sinuses seem to be denigrated. 

Something similar seems to happen when mercury is introduced, for by the full 
pulmonary artery, mercury runs to the utmost bifurcated prolongations, and, if they 
are compressed lightly outside, it is expelled from the investing membrane, and 
when an opening is made into the interstitia, almost the whole is collected there. 
In the dried lung also reddish vesicles are seen in varied and orderless manner—in 
some whitish. In all these circumstances the natural way is not followed, because 
the introduced fluid makes more ways for itself which are not usual in the state of 
health. Thus we are taught that the royal ways are broken by slight force and 
change of the humours. Wherefore it is not strange if hydrops, blood spittings, 
phthises, asthmas and emphysemata occur in the lungs from slight causes. 

Concerning the use of the lungs I know that many views are held from the 
ancients onwards, and about them there is very much dispute—especially about the 
cooling, which is taken to be the principal purpose, when it strives with the imagined 
excessive heat of the heart which may require eventation; wherefore these things 
have made me diligently inquisitive in the investigation of another purpose, and 
from these things which I subjoin I can believe that the lungs are made by Nature 
for mixing the mass of blood. By blood I do not understand the aggregate of the 
four common humours—both biles, blood and pituita, but all that which flows 
continuously through the veins and arteries, and which consists of an almost 
infinite number of particles. All these seem to be comprehended in two parts, alike 
in some degree to our unaided sense—that is to say—the whitish part, commonly 
called the serum, and the red. 

I need not persuade you by many words that, in Nature, there are bodies which 
were not originally endowed with fluidity but have their smallest parts ready for 
connection and union, so that, only with greatest force can they be separated, and, 
when separated, they endeavour to bring about mutual union. Again, these bodies, 
by admixture with another interposed body, become fluid. We see this in metals and 
other things fused by fire. Again, in pieces of tartar, spread out and mixed with 
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water they are fluid and inconspicuous, but when united are solid as stone. Again, 
with aqua regia, acids and the like disuniting things interposed, we render the more 
solid metals fluid. Nay, more, what is more wonderful still from the discontinuity 
of the parts alone, fluidity occurs in the driest things, e.g., in lead and tin burned 
in a mill by a potter and broken up. And the dullness of our sense is such that we 
may easily believe that the smallest grains of sand themselves flow like water. 

Nor is there a doubt that there are parts in the blood mass which are inclined to 
easy union, and may attain so much solidity that they rival a stone in hardness. 
The evidence of this is in the red part of the blood, which, separated from the serum 
and dried so that it bears the nature of a stone, can be rubbed down into small 
pieces of definite form. A portion of the light coloured serous substance condensed 
at the fire may become transparent, and bony by stronger union with advance of 
time. These particles therefore, duly mixed, form a certain fluid, for the serum is 
tirst fluid by admixture of watery substance. The visible evaporation of this issuing 
from the frying pan shows its existence while the serum condenses, and a certain 
humour, smelling and tasting like urine, is separated from the blood-serum in the 
middle of the alembic. This usually preserves a measure in proportion with the 
condensed serum. Bile and divers salts also are abundantly extracted from 
aqueous serum. For these, poured in and duly mixed with serum, produce a 
greater fluidity and solution of the parts. From the serous, or white part, the 
fluidity of the red part arises. We see this in the blood drawn from a divided vein. 
For, separated, the smallest red particles now mixed together, perhaps excited to 
movement by the warm particles issuing outside, are united to those like themselves, 
and the serous substance, pressed out all round on every side, is separated. This 
same process is observed in the living when scirrhous tumours are accumulated,—also 
black mucous tumours. The origin of these commonly calls to mind melancholia or 
black bile. All this is confirmed by common experience, for to prevent the blood 
issuing from the still living animal, from being divided into its parts by clotting, 
women are accustomed to crush it with the fingers or a rod and shake it up, i.e., in 
order that the thorough mixtures of the white and red be maintained. 

Therefore, in order that this mixing may succeed best, and that the smallest part 
of the white may fall between and touch the smallest part of the red, and the mass 
of the blood be renewed and made by steady mixing, Nature has made the lungs. 
They bring light to those matters which are told us by the anatomists. It is known 
that the blood returning from the whole circuit, diluted by serum, is delivered into 
the lungs by means of the ordinary pulmonary artery, together with chylous matter 
from the common vessels of the thorax, and the lymph of Bartholin, which is the 
same as the white of the blood. All these can only undergo a rude mixing in the 
right ventricle of the heart. They are sent further into the adjoining lungs. 

The structure of the lungs is such that it may be enabled to mix the blood more 
thoroughly. The branches of the vessels, even to the smallest, creep through the lung 
mass, so much so that when the included substances are thence sent on they are broken 
in the divisions and mingled at the divarications of the vessels as if by dashing 
together; at the same time they merge better into one nature, the air being wedged 
in the vesicles, agitating in a measure those substances. These (vesicles) pressing the 
vessels on all sides, while they are emptied and filled successively, are able to mix the 
whole material by pressure continued through their alternations. We see something 
like this when flour is kneaded into a mass; in order to mix it thoroughly we thump 
it frequently with the hand. We search for this truth in the lungs of fishes, which 
are formed into gills. The gills are composed of numerous semicircular rods lean- 
ing on one another; the pulmonary vessels with their very small prolongations 
run out to the very ends of the rods, which are so constituted that they receive water 
of greater density than the air around. This water, pressed by force of the bony 
operculum, crushes the rods together so that in the prolonged vessels and humours 
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sufficient mixing and motion may be had. Nay, more, because the mucus is always 
very easily rubbed off, it is not inconsistent to believe that substances, which in other 
cases go out through the kidney, may be driven out by this compression. In the 
same way when eggs are being hatched we have evidence, from the extreme branching of 
the umbilicus into the albumen and the yolk, which is so multiplied into very small 
ones that it marks out an elaborate network, indeed by this terminating by infinite 
branches in the humours of fluid a very small quantity of blood brought down is 
mixed with the juice brought to it. 

These and similar matters I have explained to you in letters elsewhere when I saw 
the task of the lungs in the blood-bearing animals, and of those at rest in the foetus, 
and when I saw in women a certain mass called the uterine placenta in which the 
umbilical vessels end. Not inconsistently, therefore, I believe the placenta to act 
vicariously for the lungs; through it the prolonged vessels run with similar ramifica- 
tion, and the white humour coming from the mother is mingled closely with abundant 
blood coming through the umbilical arteries, so that the blood now produced is carried 
back to the heart, and thence into the whole content of the body. 

To the union of the smallest (ingredients) there follows not only thorough mixing 
and fluidity in the blood, but also at the same time a renewal of the blood-mass 
occurs from the materials brought into it; by fermentation intervening heat arises 
and a greater and greater freedom of the particles is induced. Evidence of these 
things may be the “ colliquatio”’ and swelling at one time in the white, and at 
another in the yolk, of hatching eggs by the mixing of the blood introduced through 
the umbilical vessels. In the meanderings of these vessels new blood is generated 
by means of the blood brought in and fermenting, the liver not yet being active. 
We experience the same motion in ourselves, when shortly after food we teel a 
swelling in the lungs from the aliment flowing in, with subsequent heat, increased 
pulse, and frequent respiration. In my own especial case I feel such tension from 
vegetables and legumes, from which (tension) with a certain acrid swelling humour, 
I predict to myself and to bystanders a fit of palpitation about to occur in the 
heart: this having taken place, the stray seizure is removed. This fermentation 
shows itself more clearly in “ hectics’’ when the blood is more acrid, so that what is 
brought may loosen and scatter, not only the parts into which it flows through the 
arteries, but also, the ferment going further may bring such freedom and motion to 
the parts of the blood that, after union and nutrition, innumerable particles fiy out 
insensibly through the skin, the kidneys, the nose, and the bowels by sensible and 
copious evacuation. Nay, more, the lungs themselves are the first in which this 
business is carried out; they feel its severity deeply; therefore it is not strange, 
they being exceedingly swollen and restricting motion, that it may be feasible, with 
milk, barley water, snails, baths, oil and the like, to repress the activity of this 
ferment. In these individuals therefore, the heat increases as the food,—-the chyle, 
comes into the lungs, so that they become sensibly feverish, and, the attenuated 
blood insinuating itself more, the cheeks especially become red. At length, as 
happens in such cases, the structures and channels of the lungs are eroded or are 
opened, gaping into the cavity of the chest, or into the trachea, and then sometimes 
the blood, sometimes only the white part of it, condensed by heat, breaks out by the 
sputum or is collected in the thorax. So great is the necessity of this fermentation 
and its benefit, that in certain women in whom for some cause it is not excited 
properly, the white serous part of the blood, not without affection of the lungs, may 
increase so much that the red almost vanishes. Anyone can test this by examination 
of the blood from a divided vein and confirm it also by the colour, the torpor and 
cachexia of the body. Nay, more, at the time of nature fixed and instituted, healthy 
women swell each month and, for the opening of the menstrual ways, practise 
purgation. From all these things it is not hard to recognize the origin of the actual 
heat, when we know that, from another source, separate particles excited to motion 
induce in us the actual feeling of warmth. 
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To these uses (of the lungs) I could add another necessary thing—that the lungs 
are made by Nature as if for a storehouse of blood, so that it may constantly in 
turns give forth blood to the heart, which, thence driven into the whole body by 
continual circulation, may impart life and motion to everything. Nevertheless 
since this is dealt with by others I will only add in passing— 

If the collapsed lungs of animals living up to the time of opening the thorax, are 
filled again with air introduced by a pipe, the movement of the heart is restored (it 
was almost extinguished) by the blood breaking into the left ventricle owing to the 
pressure made by the air. 

Practice also helps us to prove this, for when the vessels of the lungs are 
obstructed, inequality of the pulse appears at first, then finally, death. The lungs 
are so important to life in living animals that it is a fact always that diseases come 
to an end either from the lungs themselves or in them. 

I have been able to collect these things from observations made for anatomical 
purposes. I might have determined them more surely if the work had not been in 
very small things, almost escaping vision— 

Follow me with your usual kindness, and may you reach the years of Nestor. 


Epistle II.—About the Lungs. 


There is this difliculty and obscurity to be met with in natural things, that there 
seems to be something in them that is not to be determined altogether by our 
senses. And so, steadfastly working with very great labour, we may contemplate 
Nature showing herself in her beginnings, as it were in a volume elaborated through 
mysteries. And when we try to unravel the obscure things in the viscera of animals, 
at length by our efforts, and only with great weariness, we conclude that the truth 
of our observations is made out. We borrow illumination, as if by degrees, from 
dissection, sometimes of insects, sometimes of perfect animals. For Nature is 
accustomed to rehearse with certain large, perhaps baser, and all classes of wild 
(animals), and to place in the imperfect the rudiments of the perfect animals. 

And now, most famous man, I will handle the matter more closely. There were 
two things which, in my epistle about observation on the lungs, I left as doubtful 
and to be investigated with more exact study. 

(1) The first was what may be the network described therein, where certain 
bladders and sinuses are bound together in a certain way in the lungs. 

(2) The other was whether the vessels of the lungs are connected by mutual 
anastomosis, or gape into the common substance of the lungs and sinuses. 

The solution of these problems may prepare the way for greater things and will 
place the operations of nature more clearly before the eyes. For the unloosing of 
these knots I have destroyed almost the whole race of frogs, which does not happen 
in that savage Batrachomyomachia of Homer. For in the anatomy of frogs, which, 
by favour of my very excellent colleague D. Carolo Fracassato, I had set on foot in 
order to become more certain about the membranous substance of the lungs, it 
happened to me to see such things that not undeservedly I can better make use 
of that (saying) of Homer for the present matter 

“IT see with my eyes a work trusty and great.” 

For in this (frog anatomy) owing to the simplicity of the structure, and the 
almost complete transparency of the vessels which admits the eye into the interior, 
things are more clearly shown so that they will bring the light to other more 
obscure matters. 

In the frog, therefore, the abdomen being laid open lengthwise, the lungs, 
adhering on each side to the heart, come forth. They are not slack as in 
other animals, but remain tense for the animal’s requirements. They are nothing 
more than a membranous bladder, which at first sight seems to be spattered with 
very small spots, arranged in order after the fashion of the skin of the dogfish— 
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commonly called Sagrino. In form and surface protuberances it resembles the cone 
of a pine: but internally and externally a certain texture of vessels diversely 
prolonged is connected together, which, by the pulse, by contrary mevement, and the 
insertion of the vein, are pulmonary arteries. In the concave and interior part 
of this (bladder) it almost fades into an empty space devoted to the reception of air, 
but it is not everywhere smooth but is interrupted by the occurrence of alveoli. 
These are produced by membranous walls raised to a little height. They are not all 
of this shape, but when the walls are produced out in length and width and 
connected together, the bays (sinuses) are formed almost into hexagons ; and bent at 
the corners of the sinuses the membrane is extended a little as an infundibulum 
is constituted ; and thus the lungs of the smaller frogs are fashioned. But in those 
which are larger, the walls are raised higher, and from the middle of the enclosed 
floor three come out very visibly increasing. The partitions in the smaller frogs are 
almost unobservable, but those in the bigger ones are bound into three other sinuses 
as they divide the greater sinus very much. The area, or the floor of the sinuses, 
admits the vessels spoken of above, and the artery itself sometimes ends incon- 
spicuously, fork-like in the middle, but further on is spread out at the greater passage 
and sometimes manifestly produces another branch, but the vein glides down the 
inner slopes of the walls and is mingled with these, and, the branches having been 
sent down through the walls, at length runs into the area. 

Observation by means of the microscope will reveal more wonderful things than 
those viewed in regard to mere structure and connection: for while the heart 
is still beating the contrary (i.e., in opposite directions in the different vessels) 
movement of the blood is observed in the vessels,—though with difficulty,—so that 
the circulation of the blood is clearly exposed. This is more clearly recognized in 
the mesentery and in the other greater veins contained in the abdomen. 

Thus by this impulse the blood is driven in very small (streams) through the 
arteries like a flood into the several cells, one or other branch clearly passing through 
or ending there. Thus the blood, much divided, puts off its red colour, and, carried 
round in a winding way, is poured out on all sides till at length it may reach the 
walls, the angles, and the absorbing branches of the veins. 

The power of the eye could not be extended further in the opened living 
animal, hence I had believed that this body of the blood breaks into the empty 
space, and is collected again by a gaping vessel and by the structure of the walls. 
The tortuous and diffused motion of the blood in divers directions, and its union 
at a determinate place offered a handle to this. But the dried lung of the frog made 
my belief dubious. This lung had, by chance, preserved the redness of the blood in 
(what afterwards proved to be) the smallest vessels, where by means of a more perfect 
lens, no more there met the eye the points forming the skin called Sagrino, but vessels 
mingled annularly. And, so great is the divarication of these vessels as they go out, 
here from a vein, there from an artery, that order is no longer preserved, but a 
network appears made up of the prolongations of both vessels. This network 
occupies not only the wl ole floor, but extends also to the walls, and is attached to 
the outgoing vessel, as I could see with greater difficulty but more abundantly in the 
oblong lung of a tortoise, which is similarly membranous and transparent. Here 
it was clear to sense that the blood flows away through the tortuous vessels, that 
it is not poured into spaces but always works through tubules, and is dispersed by 
the multiplex winding of the vessels. Nor is it a new practice of Nature to join 
together the extremities of vessels, since the same holds in the intestines and other 
parts; nay, what seems more wonderful, she joins the upper and the lower ends 
of veins to one another by visible anastomosis, as the most learned Fallopius 
has very well observed. 

But in order that you may more easily get hold of what I have said, and follow 
it with your own sight, tie with a thread, just where it joins the heart, the projecting 
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swollen lung of an opened frog while it is bathed on every side with abundant blood. 
This, when dried, will preserve the vessels turgid with blood. You will see this very 
well if you examine it by the microscope of one lens against the horizontal sun. Or 
you may institute another method of seeing these things. Place the lung on a 
crystal plate illuminated below through a tube by a lighted candle. To it bring 
a microscope of two lenses, and thus the vessels distributed in a ring-like fashion 
will be disclosed to you. By the same arrangement of the instruments and light, 
you will observe the movement of the blood through the vessels in question. 
You will yourself be able to contrive it by different degrees of light, which escape 
description by the pen. About the movement of the blood, however, one thing 
shows itself, worthy of your speculation. The auricle and the heart being 
ligatured, and thus deprived of motion and the impulse which might be derived 
from the heart into the connected vessels, the blood is still moved by the veins 
toward the heart so that it distends the vessels by its effort and copious flow. 
This lasts several hours. At the end, however, especially if it is exposed to the solar 
rays, it is agitated, not by the same continued motion, but, as if impelled by changing 
impulses, it advances and recedes fluctuating along the same way. This takes place 
when the heart and auricle are removed from the body. 

From these things, therefore, as to the first problems to be solved, from analogy 
and the simplicity which Nature uses in all her operations, it can be inferred that 
that network which formerly I believed to be nervous in nature, mingled in the 
bladders and sinuses, is (really) a vessel carrying the body of blood thither or 
carrying it away. Also that, although in the lungs of perfect animals the vessels 
seem sometimes to gape and end in the midst of the network of rings, nevertheless, 
it is likely that, as in the cells of frogs and tortoises, that vessel is prolonged 
further into very small vessels in the form of a network, and these escape the senses 
on account of their exquisite smallness. 

Also from these things can be solved with the greatest probability the question 
of the mutual union and anastomosis of the vessels. For if Nature turns the blood 
about in vessels, and combines the ends of the vessels in a network, it is likely: that 
in other cases an anastomosis joins them ; this is clearly recognized in the bladder 
of frogs swollen with urine, in which the above described motion of the blood is 
observed through the transparent vessels joined together by anastomosis, and not 
that those vessels have received that connection and course which the veins or fibres 
mark out in the leaves of nearly all trees. 

To what purpose all these things may be made, beyond those which I dealt with 
in the last letter concerning the pulmonary mixing of the blood, you yourself seemed 
to recognize readily, nor is the opinion to be lessened by your very famous device, 
because by your kindness you have entrusted me with elaborate letters in which you 
philosophised subtly by observing the strange portents of Nature in vegetables, 
when we wonder that apples hang from trunks not their own, and that by grafting 
of plants the processes have produced bastards in happy association with legitimates. 
We see that one and the same tree has assumed diverse fashions in its branches,— 
while here the hanging fruits please the taste by a grateful acidity, there they fulfil 
every desire by their nectar-like sweetness, and you furnish credibility to the truth 
at which you wondered when in Rome, that the vine and the jasmine had come 
forth from the bole of the Massilian apple. He who cultivated the gardens with a 
light inserted fork made these clever things with bigger branches, and he taught the 
unreluctant trees the bringing forth of divers things. About this matter Virgil in 
the Georgics fitly sang :— 

“They ingraft the sprout from the alien tree 
And teach it to grow from the moist inner bark.” 

You lay bare the secret of this wonderful result by your philosophising method, for 
we might consider the acid juice of the Massilian apple sweetens to the nature of pure 
wine as far as the particles of that juice may run through the small openings of the 
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trunk proper, but not in the same way can they come up into the continued tubules 
of the vine. Here, stirred by their own motion, and torn away beyond their usual 
order by the impulse of those following after, and broken up, they must conform 
themselves to the superinduced form of the passage, and put on the new nature by 
which the vine or the jasmine is brought forth. Nature pursues a like mode of 
operation in the lungs, for the turbid blood returns from the ambit of the body, 
widowed elsewhere of particles, to which a new humour from the subclavian vein is 
added to be perfected by the further action of Nature. This happens in order that it 
may be arranged and prepared into the nature of particles of flesh, bone, nerve, etc., 
while it enters the myriad vessels of the lungs. It is conducted into divers very 
small threads. Thus a new form, situation, and motion is prepared for the particles 
of the blood, from which fiesh, bone, and spirits may be formed. The trustworthiness 
of your saying is increased by the like structure of the seminal vessels as if a certain 
nutrition of the living animal were also its regeneration. 

I have put these few little observations into a letter that I might increase the 
things found out about the lungs. If I have set in motion all the point of my. 
observations I have owed the addition to the frog. You will bring out the truth and 
dignity of these matters by your authority and contrivance. Meantime, apply 
yourself happily to philosophy, and may you go on to render me altogether happy by 
increasing a little my very unimportant thoughts of your writings ““De Animalium 
Motu.” 


Farewell ! Bologna, 1661. 
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Tabula I. 


Fic. I.—Outermost piece of dried lung showing the rete. 

Fic. II.—Interior vesicles and sinuses sketched with portion of the interstitium in the 
upper part. The beginning and complete prolongation could not be exhibited to the eye by 
the picture. ' 

Fic. III.— Adaptation over the trachea and the pulmonary vessels which also, parted from 
their usual site, are shown for easier understanding. 
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Tabula II. 


Fic. I—Showing lungs of frogs with trachea attached. (A) Larynx, which is semi- 


artilaginous. (B) Rima, which is accurately closed and opened at the animal's need. Air 
being enclosed it keeps the lungs expanded. (C) Site of the heart. (J) External part of 
the lung E) Prolonged 1ete of the celis. (F) Prolongation of the pulmonary artery. 


G) Concave part of the lung divided through the middle. (H) Prolongation of the 
pulmonary vem running through the apices. a 

Fic. I1.—Containing the most simple cell without the intermediate walls (magnified). 
(A) Interior floor of the cell. (B) Parietes separated and bent. (C) Trunk of pulmonary 
artery with attached branches, as if ending in a network. (D) Trunk of pulmonary vein 
wandering with its branches over the slopes of the walls. (E£) Vessel in the bottom and 
corners of the walls with the ramifications of the rete continued. 


The Armorial Bearings of the Worshipful Society of 
Apothecaries. 


By T. Vincent Dickinson, M.D. 


WHEN James the First of England finally “ disunited, disjoined and separated "’ 
the Apotheecaries from the Grocers and Pepperers in 1617 and granted them a 
Charter, he called their Guild a Society instead of a Company, for, as he remarked, 
the Grocers were merely merchants and “not competent judges of the practice ot 
medicine,’ whereas the Apothecaries practised an art as well as mystery. And he 
chose this appellation of Society in imitation of and modelled on a similar Association, 
the Société scientifique’ of Naples, founded in 1540, and also to give emphasis to 
his conception of a Guild composed of men who exercised an art in distinction to 
those who plied a trade. 
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James was probably influenced in this decision by the advice and support 
of Gideon de Laune, a physician born at Rheims in 1565, who was accoucheur to 
his Queen, Anne of Denmark, and whose excellent bedside manner and large clinical 
experience (being himself the father of 17 children) we may presume went some 
way towards inducing her to use her persuasion with her consort over a matter to 
which she doubtless had given much thought and attention. Needless to say that 
in this way Gideon de Laune became, as it were, the Founder and one of the earliest 
Masters of the Society, if not the first. And it is moreover apparent that this 
action of James was in no sense the outcome of caprice or despotism, for he also 
took the advice of Theodore de Mayerne and Henry Atkins, “ Doctors of Physic, 
our discrete and faithful physicians.” 

The Guild being duly established by Royal Charter, it naturally followed that an 
application should be made to the Heraldic College for armorial bearings. A grant 
was made in 1617 when the then Clarenceux King of Arms, William Camden, a 
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very distinguished herald and the author of that stupendous archeological work 
Britannia, devised an achievement which is a masterpiece of the heraldic art. 

One of the first details of the Coat of Arms to which attention may be drawn is 
the unicorn supporters. The unicorn was a frequent sign of the older apothecaries 
and was probably connected with the supposed virtue of the unicorn’s horn as a 
panacea. This reputation had the result of increasing enormously its market value. 
Pomet, writing in 1553, says that one was bought by the King of France for 
£20,000, and another, presented to Charles I of England, was the largest known, 
being 7 ft. long and weighing 13 lbs. These horns were those of the narwhal and 
when used in medical practice they were ground up and made into a jelly or 
“alkermes ” mixed with saffron and cochineal. 

The horn of the unicorn had been always credited with miraculous powers. 
When used as a drinking cup it protected against “ poison, convulsions and epilepsy,” 
and was said to shatter to atoms when a poisonous draught of wine was poured 
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therein. But doubts gradually crept in with regard to its virtues and even as to the 
existence of the animal itself. Decius, in Julius Cxsar (II. i. 204), animadverting 
on the credulity of the Emperor, says “he loves to hear that unicorns may be 
betrayed with trees and bears with glasses, elephants with holes, lions with toils and 
men with flatterers.’’ Sebastian, in The Tempest, when Prospero’s spirit servants 
set before him a sumptuous repast, hardly believing his eyes, exclaims: “ Now I will 
believe that there are unicorns!” The unicorn was also adopted as a sign by the 
Goldsmiths, possibly in connection with the large monetary value of the supposed 
horn. It was introduced into the Royal Arms of England in place of the Welsh 
dragon in the reign of James I. Lastly, the pound sterling of James the First was 
known as a unicorn” from having the device on it. 

It is easy and also diverting to trace the connection between the supporters 
and the crest. The Latin “unicornis” derives from the Greek “ monoceros ’’—or 
“rhinoceros ”’ as it was also called—an animal of the ungulate order, having, as a 
rule, one dermal horn over the nasal bones, and the herald therefore made use of 
it for the crest instead of a third unicorn, which would have spoilt the subtlety of 
the device. 

In heraldic language the blazon is thus described : “In a Shield azure, Apollo the 
inventor of phisique, proper, with his heade Radiant, holding in his left hand a bowe 
and in his right hande an arrow: d’or supplanting a serpent argent, above the Shield 
an Helme, thereuppon a mantle gules, doubled argent, and for their creast uppon 
aw wreath of their colours, a Rhynoceros proper. Supported by two Unicorns or, 
armed and ungulated argent, upon a compartiment to make the atchievement 
compleat, this motto, Opiferque per orbem dicor.” 

The spelling is quaint and the heraldry typically Jacobean. It is countersigned 
by Henry St. George, Richmond Herald, as viewed and approved in the visitation of 
London made in 1634. A copy of the blazon hangs in the library of the Apothe- 
caries Hall, but the original was found and brought to light in 1925, and lent to the 
Victoria and Albert Museum for the Loan Exhibition of objects of interest con- 
nected with the City Guilds during the Mastership of the present writer. 

The ordinary observer not versed in heraldry will see it as a shield with a “ field ”’ 
of blue and Apollo the God of Medicine with a halo denoting his sun Godhead, 
grasping a bow in his left hand and a golden arrow in his right, and striding over 
a dragon or python. Above the shield is a helmet covered by a mantle or 
““lambrequin’’ of crimson lined with silver, with the crest, a rhinoceros resting 
on a wreath or “ torse’’ of the entwined colours of the shield, gold and blue. 
According to the canons of heraldry the wreath is correctly composed of the two 
colours or colour and metal of the “ field” and “ charges” employed on the shield. 
The two unicorns which act as the “ supporters ” of the shield are of gold with horn 
and hoofs of silver, and the motto is on a label or “ compartment,” which completes 
the achievement. 

Coats of Arms granted to City Companies usually give some indication of their 
trade or the occupation they engage in, and so we find in our Coat an allusion to 
the fight of Medicine against Disease. The prostrate dragon or python typifies the 
latter, while Apollo the God, or Inventor, of Medicine represents the victory of the 
art of healing. 

It is interesting to compare the arms of the Apothecaries with those of the 
analogous Companies, the Barber Surgeons and College of Physicians. The arms of 
the Barber Surgeons granted in 1569 were an augmentation of those originally 
granted by Clarenceux, King at Arms, in 1451, the thirtieth year of the reign of 
Henry VI—in which there were no supporters, crest or motto and which consisted 
only of a shield sable with a chevron between three fleams, or flaumes, which were 
ancient lancets. On the full achievement is quartered the old shield with chevron 
and fleams, and a double rose with a gold crown lying on a spatter or ointment 
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spreader. Over all is a gold lion passant gardant on a cross gules. The crest is an 
opinacus, a heraldic animal with the body and forelegs of a lion, the head and neck 
of an eagle and a camel’s tail. The supporters are lynxes with silver crowns round 
the neck and the motto De vrescientia Dei. What connection there may be between 
the crest, motto and Barber-Surgeons it is rather difficult to guess; but the whole 
achievement seems to point to the inference that their business was one of manual 
dexterity which took no account of the scientific aspect of the diseases they were 
called upon to treat by their phlebotomy and their unguents. 

The armorial bearings of the Physicians, granted in 1546, blazon on a sable field 
with a border of demi-fleurs de lys, a hand feeling the pulse arising from a radiation 
out of the clouds. There is also depicted a pomegranate—a fruit sacred to Isis and 
mentioned in Gerrard’s Herbal as being a medicinal remedy of great antiquity, which 
was known to Dioscorides. The motto in Greek, ‘ Life is short but Art is long,” 
was assumed later, and does not appear in the original patent at the College of 
Arms. The suggestion conveyed by the achievement is one of medical learning and 
tradition, a contemplative and scientific attitude towards medicine. 

The escutcheon of the Apothecaries on the other hand symbolizes a more 
energetic and combative spirit. Apollo has killed the gigantic python, ‘Qui modo 
pestifero tot jugera ventre prementem, stravimus innumeris tumidum Pythona 
sagittis’ (“who but lately have laid low all swollen from my countless shafts the 
python that with baneful belly covered so many acres’’). It was a deed of great 
prowess ; his hand still grasps his bow, his arrow is ready to speed its flight. 

The achievement of the Apothecaries seems to point the moral that their occupation 
is not merely mechanical, like that of the Barber-Surgeons, nor purely studious and 
abstract like that of the Physicians, but is an Art founded on action, with a firm 
grasp of the weapons wherewith to combat disease, and an ever ready recourse to 
the means of doing so. 

Lastly we come to the motto—‘ Opiferque per orbem dicor.” “ Opifer"’ is 
from “ ops,” which means “aid” or “healing.” The line is from the first book of 
Ovid’s Metamorphoses, in which the episode of Daphne is related and follows 
immediately on the episode of the slaying of the python by Apollo. Pausanias 
states that Leucippus, the son of Ginomaus, King of Pisa, was enamoured of the 
nymph Daphne and pursued her disguised as a woman. Apollo rescued the 
nymph and slew Leucippus; but his anger against Leucippus soon gave way to 
the more tender emotion of love for Daphne. She, however, fled away “ faster than 
the light wind.” Apollo tried to call her back with these words: ““O nymph, 


O daughter of Peneus, I pray thee stay. . . . Rash one, dost thou not know from 
whom thou art flying? Jupiter is my sire. Medicine, too, is my discovery, and J 
am called, all the world over, the Bringer of Aid.”” Finding his advances rejected by 


the nymph, he turned her into a laurel. 

But her name is still borne by a shrub which was known to the early botanists 
and is used to this day in Medicine, the Daphne Mezereum of Linnaeus which yields 
the ‘‘ Mezereon Bark” of our pharmacopceias. 
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The Blood as a Tissue: Hypertrophy and Atrophy of the 
Red Corpuscles. 


By A. E. Boycott, D.M. 


Let me enjoy the world no less 
Because the all-enacting Might 

That fashions forth its loveliness 
Has other aims than my delight. 


—T. Harpy. 


WE generally think of the blood as something which goes round the body and 
in so doing brings food to the tissues, takes away their excreta and helps to keep 
them in communication with one another. But we may also think of it, and 
sometimes more profitably, as a tissue or organ whose chief business it is to be 
itself and maintain its own individuality. The blood certainly has a specific 
structure and a chemical composition, organic and inorganic, which is peculiar to 
itself. And it shows exquisitely that restorative response to injury which is the 
chief subject-matter of pathology. Within comparatively narrow limits of natural 
variations, the volume of blood, the concentration of red cells, the reaction and so on 
are maintained at steady levels. Though almost every substance which goes into 
or comes out of the body passes at one time or another through the blood, its 
composition remains almost constant, and it is this individual characteristic which 
entitles us to have “ normal”’ standards of hemoglobin, red cells and the rest. All 
experience shows, too, that it is very difficult experimentally to produce deviations 
from these normal values of more than a fleeting character, and under a great variety 
of circumstances the blood persists in remaining itself. 

[It has, too, diseases of its own. Congenital malformations are represented by 
acholuric jaundice and sickle-celled anemia. The leukemias are malignant 
tumours on the leucocyte side and the rare cases of eosinophile' and neutrophile? 
overgrowth are the corresponding benign tumours, with as one would expect 
cases of indeterminate malignancy.’ The red-cell element is sometimes involved 
simultaneously ‘erythroleukemia): by itself it provides a typical causeless, 
purposeless benign tumour in splenomegalic polycythemia,* while pernicious anemia 
shows a singular resemblance to a malignant tumour in its cytology, age-incidence 
and inevitable untreated fatality which recent knowledge of how it may be held in 
check has not altogether obliterated. 

Difficulties arise, however, when one tries to define more closely what exactly 
the tissue © blood” consists of. Is it a tissue or an organ? The cells are decidedly 
not “similarly differentiated ’’ as they should be in a tissue,” but red cells and 


1S. McDonald and A. F. B. Shaw, Brit. Med. Journ., 1922 (ii), 966. 

2E. L. Tuohy, Amer. Journ. Med. Sci., 1920, clx, 18. 

3J. Hay and W. H. Evans, Quart. Journ. Med., 1929, xxii, 167, give a useful review. 

1 F. Parkes Weber, Polycythemia, Erythrocytosis and Erythremia, 1921, and, with O. B. Bode, 1929. 
5 Dorland’s Dictionary, ed. 15, 1929, s.v. 
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leucocytes have ultimately a common origin and they are to some extent inter- 
changeable, so that, despite their totally different functions, there are objections to 
regarding them as two distinct “tissues.’’ Perhaps the blood is more nearly an 
organ. If it is, what is its size? Is everything which is inside the blood-vessels 
“blood” ? Normally, perhaps yes: under abnormal conditions, certainly no. The 
“size of the blood” cannot always be synonymous with “ blood-volume,” for the 
volume is constantly adapted to the capacity of a vascular system which cannot be 
much smaller than it generally is, though it can easily be much larger. The main- 
tenance of a snug relationship between the blood-vessels and the quantity of liquid 
within them is one of the prime conditions for the maintenance of the circulation. 
The blood-volume may be substantially increased over long periods of time without 
any great harm, as in chlorosis and splenomegalic polycythemia, but a diminution 
of volume, as in secondary shock, leads to imperfect filling of the right heart, 
inadequate stimulation of the cardiac muscle, and quickly to fatal circulatory failure. 
If, therefore, the quantity of original blood is decreased, what remains must be filled 
out till it fits the vessels just as the shrivelled brain of a paretic must be padded up 
with cerebrospinal fluid to fit the skull. If we abstract a third of its blood from a 
rabbit, we find in an hour or two that the volume of liquid inside the blood-vessels has, 
by taking in tissue fluid, been restored to normal. But it seems absurd to say that 
the “size” of the blood is what it was before bleeding ; the blood is edematous—exr 
vacuo—and cedema fluid cannot rightly be measured as tissue. At the same time it 
is plain that we cannot disregard the plasma altogether; the tissue (or organ) must 
be allowed some intercellular substance. 

As you will perceive, these difficulties are essentially formal; they are such as 
attend most attempts to obtain definitions of things which are sufficiently ill- 
understood to be worth study. And they are lacking in substance and unreal in so 
far as they are purely morphological. Without solving them I take for discussion 
to-night some of the problems which concern the quantity of red cells—the size, that 
is, of the tissue which is made up of the circulating red corpuscles and the cells in 
the bone-marrow (and sometimes elsewhere) from which they arise: a size which, 
owing to the constancy of the blood-volume, we commonly estimate in a relative 
way by measuring the concentration of the constituent elements and not the volume 
through which they are dispersed. There is, unfortunately, no name for this tissue (or 
organ), and it will save a good deal of periphrasis and probably some confusion if we 
make one and call it the erythron. We can then speak shortly of changes in the 
total quantity of red corpuscles and hemoglobin, as distinguished from changes in 
individual cells or in their concentration in the blood. 

Hypertrophy of the erythron has only one known cause—a deficient oxygen 
supply to the tissues. This may be brought about in a variety of ways. The 
best known is the polycythemia, due to living at high altitudes, which as the Pike’s 
Peak expedition showed,’ is a real increase in the red corpuscles and not a con- 
centration of the blood from loss of plasma. The same result has been obtained 
many times in experimental animals, by exposing them either to rarefied air or 
to gas mixtures deficient in oxygen at atmospheric pressure. 


HAMOGLOBIN IN BLOOD OF RATS KEPT IN AIR AT 300 MM. HG PRESSURE FOR 6 DAYs. 


c.c, Oxygen capacity: average normal = 1°00 
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-60 
-60 
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Obstruction in the larynx or trachea, and experimental pneumothorax, also cause 
hypertrophy, and so, under some circumstances, does the anoxemia due to slowness 


1C. G. Douglas, J. S. Haldane, Y. Henderson and E. C. Schneider, Phil. Trans. B., 1913, cciii. 
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of the circulation, as in congenital cardiac defects! and Ayerza’s disease. At first 
sight it seems quite curious that the ordinary examples. of circulatory failure from 
valvular or myocardial disease show no hypertrophy; they are certainly short of 
oxygen, and in many cases, owing to pulmonary complications, the oxygen saturation 
of the arterial blood is too low.2 Yet the concentration of hemoglobin in their 
blood is seldom much raised and is often rather below normal. The explanation is, 
I suppose, that any polycythemia would throw more work on the heart by increasing 
the viscosity of the blood, and that therefore it would be disadvantageous to the 
body as a whole; the damaged heart can carry on the circulation only if no further 
difficulties are put in its way, and it is better to live in a state of anoxemia than not 
live at all In congenital cardiac defects the heart muscle is in good order, and in 
experimental animals obstruction of the circulation in the vene cave or the lungs 
leads to polycythemia. 

The functional advantage gained by hypertrophy is that a smaller proportion of 
the total amount of oxygen in the arterial blood is used up during its passage 
through the tissues; hence the oxygen pressure in the venous blood is maintained 
at a higher level, and any lowering of oxygen pressure in the tissues is diminished 
or avoided. It does not matter whether the blood leaving the lungs is fully 
charged with oxygen, and passes through the capillaries more slowly than normal (as 
in heart disease), or whether the arterial oxygen pressure is diminished and the 
circulatory rate normal (as at high altitudes); in both instances an increase in the 
erythron will help the oxygen pressure in venous blood. P. Morawitz and W. 
Réhmer* found that normal people used about 30 per cent. of the oxygen in the 
arterial blood, and severe anwmias 80 per cent., while in a case of splenomegalic 
polycythemia, with 170 per cent. of hemoglobin, only 17 per cent. had disappeared 
by the time the blood got back into the large veins, i.e., it would be just good enough 
without any further oxygenation to send round the body at a normal rate, with some 
prospect of the tissues being able to get enough oxygen to keep them alive. These 
considerations emphasize the importance of the pressure as distinct from the 
quantity of oxygen in the blood. 

Conversely, atrophy of the erythron is caused by an excess of oxygen, as has 
been shown by Doyon and Morel® and by A. Bornstein® who kept animals in 
compressed air, and lately by J. A. Campbell’ who used air enriched with oxygen 
at atmospheric pressure. On one rabbit he got, these figures :— 


Oxyg-n per cent, Red cells Hemoglobin Colow 
in air breathed millions per cent. index 
7 or 9-5 120 sans 0-8 

9 vent 9-0 115 ini 0-8 

1] _ 7-5 105 sia 0-9 

19 ‘ 5-5 90 “ 1-0 

55 3-0 60 tin 1-2 


1 The erythron may be so much hypertrophied in these cases (e.g. to 24 times the normal) that the 
blood-volume has to be increased to keep.the blood fluid enough to go round at all, as happens in 
splenomegalic polycythemia (J. S. Haldane and C. G. Douglas, Lancet, 1911 (i), 151; Guy’s Hosp. Rep., 
1908, Ixii, 157; J. Lorrain Smith, Trans. Path. Soc. Lond., 1902, liii, 136). It is difficult to see why 
this happens unless persistent anoxemia continues to stimulate the marrow after it has done all that it 
usefully can by way of compensation, i.e., raise the concentration of hemoglobin to about 170 per cent. 
in a normal blood-volume. It seems almost as if the body were behaving stupidly, though there is of 
course no great positive objection to having a blood-volume twice too big. Munge asserts that some of 
the natives living high in the Andes suffer from their polycythemia as if they had the Vaquez-Osler 
disease (G. A. Harrop, Medicine, 1928, vii, 322). 

2 J. C. Meakins and H. W. Davies, Respiratory Function in Disease, 1925, 308. 

3 These same people attach so much importance to maintaining control over the distribution of blood 
between the various organs that they keep up their arterial blood-pressure to the last instead of easing 
their hearts by letting it fall. 

4D. Arch. f. klin. Med., 1908, xciv, 529; the method is not beyond criticism but it probably gave 
satisfactory comparative results. 

5 Comp. Rend. Soc. Bool.., 1901, liii, 741. 

6 Pfliiger’s Archiv, 1911, cxxxviii, 609. 

7 Journ. Physiol., 1927, |xii, 217; Ixiii, 325. 
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Increasing the oxygen in the air breathed to between two and three times 
the normal level reduced the erythron by as much as one-third. Making a guess at 
the relation between air breathed and alveolar air in rabbits, it seems that the 
animal would have about :— 


Percentage Oxygen combined Oxygen dissolved 
Hemoglobin saturation with hemoglobin in blood Total 
per cent, of arterial c.c, per 100 ¢.c, c.c. per 100 e.e. 
blood blood blood 
Breathing 19%, O. wd 90 oi 96 ins 16-0 ne 0-3 on 16-3 
” 55%, Ov ron 90 one $9 see 16-5 bos 1-1 a 17 6 
55%, Ov eee 60 ane 99 - 11-0 vee 1-1 ove 12-1 


” 


The gain is 0-5c.c. per cent. of combined and 0°8 c.c. per cent. of dissolved oxygen, 
an increase in all of one-twelfth. This is more than the animal needs and the 
erythron proceeds to atrophy, and when the blood has been adjusted to the new 
environment it actually carries a good deal less oxygen than before. What evidently 
matters so much is the oxygen which is put into the blood at high pressure and 
which is easily available for the tissues: in this instance it may be surmised that 
the extra amount gained by the increased oxygen in the air might be about a third 
of what would be taken out at each round of the circulation. As before, the 
important thing is the pressure of oxygen in the tissues. As an extreme instance, 
consider the difference between an anemic person with 50 per cent. hemoglobin 
fully saturated and a normal person with 100 per cent. haemoglobin 50 per cent. 
saturated: both will have the same amount of oxygen in their arterial blood. The 
former gets along none so badly since there is a good head of pressure (90 mm.) to 
drive what oxygen there is from the blood to the tissues; the latter dies.’ 

It seems pretty evident from these facts that what we call the “normal” 
condition of the blood is determined by the atmosphere we live in. We have round 
about five million red cells per cubic mm. of blood and an amount of hemoglobin in 
each 100 ¢.c. which will combine with 18-5 c.c. of oxygen, giving the whole erythron 
an oxygen-carrying power of about 600 c.c., because we happen to breathe air at 
about 760 mm. pressure containing 21% of oxygen. 100% on the scale of the 
Haldane hemoglobinometer ceases to be the “ normal ”’ value directly we vary these 
conditions and alter the pressure of oxygen in our atmosphere: people living at 
5,764 ft. in Johannesburg have a “ normal” nearer 110%, the natives spending their 
whole lives at 14,000 ft. in the Andes an average normal of 143% (124 to 169).? 
When physiologists go up mountains their erythra hypertrophy and when they 
come down again they soon atrophy: they keep all the time (with the lag necessary 
for cellular activity) at the level which is appropriate (i.e., ““ normal”) to the pressure 
of oxygen in the air which they happen to be breathirg. 

The particular quantitative relation which obtains between the oxygen in the 
air, the concentration of red cells and the rate of the circulation is doubtless that 
which allows the blood to get through the capillaries without excessive desaturation 
and allows an adequate margin for the much greater desaturation which accompanies 
physical exercise. The objection to having all these red corpuscles in the circulating 
fluid is that they greatly increase its viscosity. It would be blasphemy against the 
accuracy of man’s adaptation to his environment (or the wisdom of Providence, 
whichever you like to call it) to suggest that we should be better off in our present 
surroundings with rather more hemoglobin: we must accept the prevailing ‘ normal ”’ 
relations as being the best available compromise between oxygen supply and viscosity. 
But it is clear that the body dislikes a polycythemia, for it gets rid of it as soon as 
it can do without the extra corpuscles, and it is legitimate to imagine that the body 


1 With an oxygen-driving pressure of about 30 mm. Hg. Anything less than about 80 per cent. 
arterial saturation (48 mm.) seems to be incompatible with continuing human life. 

2 J. Barcroft, et al., Phil. Trans. B., 1923, ccxi, 390. The blood of these people actually carries at 
least as much and sometimes rather more oxygen than that of ordinary persons at sea-level, so that in 
this respect compensation is exact and complete. 
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might welcome an atmosphere with e.g., 50 per cent. instead of 21 per cent. of 
oxygen. The blood would be thinner, the work of the heart would be reduced, 
greater feats of physical achievement would be possible. What the other conse- 
quences of such an atmosphere would be I will not stop to inquire: the oxidations 
of live animals would remain unaltered, but dead oxidations would be more active, 
motor cars would go even faster, cigarettes would have to be of some new non-flam 
variety and the clay pipe industry at Amesbury might be revived. 

Two other points of interest also arise. (1) Hypertrophy and atrophy are generally the 
result of use and disuse respectively. Can we fairly speak of red corpuscles being “ used ”’ in 
the ordinary sense? The “use” of a tissue commonly involves an increase in its metabolism, 
and it is hardly conceivable that the taking up and giving up of oxygen should involve any 
activity of that kind. How, too, can excess of oxygen affect individual corpuscles, and so 
separate the red cells into those which are used and those which are not used? It seems 
more reasonable to say that hypertrophy and atrophy are determined by the needs of the 
animal, and that the erythron is reduced in size by so much of it as is unnecessary, and 
increased in size by so much as is found requisite to relieve the anoxemia of the tissues. 
If this is the proper way of looking at the behaviour of the blood, it might be better to 
think of livers, kidneys, bones, etc., in the same terms, atrophying because they are not 
wanted rather than because they are out of use. 

(2) The increase in the colour-index above the normal level found by Campbell when the 
erythron shrinks, needs explanation. It is an extremely interesting point, and suggests that 
possibly the ordinary red corpuscles of the rabbit are scarcely mature, and that if they could 
be left longer before being turned out into the rough-and-tumble of the circulation they would 
develop more hemoglobin. [Immature cells with a low colour-index are put out in abundance 
to meet the emergency of severe anemia, and it is possible that “normal” cells have not 
reached their full development. With an atrophied erythron, the marrow has less wear-and- 
tear to make good, and under these circumstances it may have time to produce a more 
finished article. The matter is well worth further inquiry. 

It is often difficult to draw a clear distinction between hypertrophy and 
regeneration and it is only out of respect for convention that I deal with them 
separately. Quantitatively, hypertrophy may start from one level, regeneration 
from another; both levels might, under different conditions of life, be “ normal.” 
Qualitatively, any difference which is perceptible is anatomical, not functional. 
[f the liver consisted of six lobules and two were cut off, the liver would presently 
regain its normal size and have four lobules’; that is “ compensatory hypertrophy.” 
[f on the other hand the middle third of each lobule were killed with chloroform, 
the same restoration would take place, but there would be six lobules: that is 
“ vegeneration.’’ The feature which is significant—that the right amount of liver 
substance is regained—is the same in both: with the erythron it is impossible to 
make any such formal distinction, and when the marrow produces cells to restore 
those lost by a hemorrhage or destroyed inside the body, it is responding to the 
same stimulus and producing the same result as when it is causing a polycythemia 
at high altitudes. For the stimulus to regeneration must surely be anoxemia of the 
tissues. To say that it is initiated by the “absence of red corpuscles” is an 
unintelligible piece of morphological mysticism which could be preferred only 
by those who bow the knee to form with little respect for function. It would be just 
conceivable that the stimulus is the reduced viscosity of the blood were it not for 
some interesting observations of G. S. Nasmith and D. A. L. Graham.’ They kept 
guinea-pigs in air contaminated with coal-gas to a degree which saturated about 
25 per cent. of the hemoglobin with CO and so put it as much out of use as if it had 
l A C. Fishbank, Arch. Path., 1929, vii, 955 (good account of literature) says that fresh lobules are 
ormed. 


2 Journ. Physiol., 1906, xxxv, 32. Just confirmed by J. A. Campbell, Brit. Journ. Exp. Path. 1929, 
x, 306. We may presume that the CO was evenly distributed, saturating one-third of the hemoglobin in 
each red corpuscle, rather than saturating all the hemoglobin in one-third of the corpuscles. If the 
latter happened, it is possible that the body would be able to distinguish the useless cells and remove 
them. 
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GUINEA-PIGS IN AIR + COAL GAs. 
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been taken away by bleeding or by a hemolytic agent. The animals responded by 
making more red cells and, as the useless hemoglobin was still in circulation, 
produced a polycythemia and an increase in viscosity which passed off after 
a sojourn in pure air. It appears therefore that anzemic anoxemia is a regular 
stimulus for the regeneration of red cells just as are the anoxic and stagnant types 
of Barcroft’s convenient terminology. I do not know that anyone has gone to the 
trouble to show that a hemorrhage is not regenerated, or not to the same degree, in 
an atmosphere rich in oxygen—an experiment which could be done only by someone 
who believed that the body behaves in a much more disorderly way than it does. 
Amputated liver is not quantitatively regenerated if the animal is put to an ascetic 
life,’ nor after nephrectomy does the remaining kidney fully hypertrophy ; restoration 
takes place in each case up to the point desirable wnder the prevailing conditions. 
And so too no doubt with the blood. 

The regeneration of lost or destroyed red cells ordinarily takes place with 
implacable precision. The rate is, however, heavily conditioned by the nature and 
capacity of the marrow. A rat regenerates a loss of one-third of its circulating 
hemoglobin in one-third the time taken by a rabbit to replace the same proportion : 
young rabbits do it quicker than old rabbits, young rats than old rats. The reason 
for this is that the rate of metabolism of the tissues and their length of life is pro- 
portional to the metabolism and life (and therefore roughly to the size) of the 
whole animal. A rat’s red cells wear out (whatever exactly that may mean’) sooner 
than a rabbit’s, and therefore the marrow is continually more active and in a better 
position of training and experience to deal with an exceptional call on its activities. 

It is well that it should be so. Wounds in nature are not graded according to the size of 
the recipient animal, and they let out blood in absolute, not relative, volumes. The loss of 
5 e.c. of blood isa serious matter for a rat, negligible fora rabbit, and if small animals had not 
had this superior relative power of regeneration they would have stood a poor chance of 
surviving the changes and chances of their evolutionary career. 


The effect of practice is also very clearly seen in comparing the rates at 
which successive hemorrhages are regenerated (fig. 1), and a course of moderate 
bleedings to get the marrow into training would be the best preparation for a large 
hemorrhage or for life in high mountains.’ The amazing activity of the marrow, as 
seen in the blood-picture, in some instances of chronic bleeding (e.g., from the uterus 
or stomach) is due to the training it has received. Conversely, if the marrow is for 
a time relieved of its proper duty of making red cells, it becomes relatively impotent.’ 
This may be done by repeatedly transfusing blood, and an animal so treated may 
become substantially anemic owing to the isolytic crises which sometimes 
supervene. 

The erythron may be increased in size by anoxemia, and the same condition 
may be produced more conveniently and expeditiously by transfusion of blood which 
leads to a polycythemia when the injected plasma and a volume of the animal’s own 
plasma equal to the volume of the injected red cells have been expelled from the 
circulation. Such a preparation enables one to study the disappearance of the red 


1P. Rous and P. D. McMaster, Journ. Exp. Med., 1924, xxxix, 425. 
2P. Rous, Physiol. Reviews, 1923, iii, 83, 

3 Does menstruation train for regeneration of red cells ? 

40. H. Robertson, Journ. Exp. Med., 1917, xxvi, 221. 
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cells in excess of the animal’s requirements.’ The important point which emerges is 
that this atrophy of the erythron is brought about not by the passive disappearance 
of the red cells as they become worn out, but by an active process of destruction” by 
phagocytosis which may be trained by practice. As with regeneration, an animal 
disposes of excess red cells more quickly if it has had experience at the job (fig. 2), 
and after a few transfusions it destroys large quantities of red cells with a rather 
startling promptness. What the stimulus to this destruction is I do not know. It 
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Fic. 1.—Regeneration of hemoglobin after haemorrhage. 
First bleeding (349% of erythron removed) regenerated in 19 days = 1-8% per day. 
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Fic. 2.—Destruction of red cells after successive transfusions (A, B, C) in normal rabbits. 


may be the increased viscosity without any countervailing consideration about oxygen 
supply. But if a rise in viscosity stimulates red cell destruction, it is hard to see 
why in the reverse it does not stimulate red cell formation. It seems indeed unlikely 
that viscosity per se has any regulating influence on the erythron as it has on blood- 
volume. It is much more likely that the effective consideration is that the animal 
has a quantity of red cells which it does not need. What is certainly not the stimulus 

1 Journ. Path. Bact., 1909, xiii, 414, 1910; xiv, 294, 605. 

2 Pathology knows of other instances of the same kind: the atrophy of bone, for example, in a 


maimed limb is not simply a wasting away ; it involves the entire reconstruction of the bone on a 
smaller scale 
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is the fact that the transfused blood comes from another rabbit, for the experiment 
may be so arranged that no destruction takes place. A rabbit (fig. 3) trained by re- 
peated transfusions (the last of which is shown) to dispose of excess blood quickly is 
bled about a third, and the quantity of erythron removed is immediately replaced 
from other rabbits. If this last transfusion were destroyed like its predecessor, the 
injected red cells would disappear somewhere along A-B ; regeneration of the bleeding, 
if it took place as usual, would occur as C-D, and the actual changes in the size of 
the erythron would be the sum of these two processes (A-E-D). In fact nothing 
of the kind happens. The transfused blood is not destroyed, because it is not 
superfluous, the hemorrhage is not regenerated because there is no need to do so. 
The animal has what it needs (i.e., a normal erythron), and saves itself trouble by 
leaving things alone. 

The response, that is, is conditioned by functional considerations, and the more I 
look at this old experiment the more it seems to me to summarize some of the most 
important principles of pathology. Let us look at some parallel examples. 
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Fic. 3.—Hemorrhage and transfusion. 


(a) If the portal vein going to one lobe of the liver is tied, the liver tissue 
involved progressively atrophies, and finally disappears, though it still receives 
blood through the hepatic artery, which would be sufficient to keep some, at any 
rate, of it alive.’ Simultaneously the normal part of the liver progressively hyper- 
trophies in proportion as the rest atrophies, so that the customary quantum of 
liver is always present. But if this compensatory growth is prevented by tying 
the bile-ducts coming away from the part which should hypertrophy, the part 
with the tied portal vein does not atrophy.” 

(b) If one ureter is tied the corresponding kidney gradually atrophies and the 
glandular substance finally disappears: the other kidney hypertrophies in parallel, 
though in adult dogs the reaction may be slow and incomplete. If, when 
atrophy has begun, the tied ureter is undone (by planting it into the bowel), the 
kidney will continue to atrophy to disappearance if the other kidney has 
hypertrophied ; if it has not, the atrophic kidney will turn round and restore itself to 
normal.’ 


1 Journ. Path. Bact., 1911, xv, 367. 
2P. Rous and L. D. Larimore, Journ. Exp. Med., 1920, xxxi, 609. 
3 F. Hinman, Journ. Urology, 1923, ix, 289. 
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(c) The shrimp Alpheus (fig. 4) has two claws differing in size, structure and 
function—one a big crushing chela, the other a small cutting chela. The big claw is 
found indifferently on the right or left side. If both claws are cut off, each 
regenerates after its own kind; if the small claw is removed it is replaced by : 
small claw. If the big claw is broken off a small claw is regenerated in its place, 
and, as soon as the moults allow, the other small claw grows and differentiates 
into a big claw, so that a right-clawed animal becomes left-clawed. The new big 
claw can then be taken off, it is replaced by a small claw, the other small claw 
becomes a big claw and the symmetry of the animal is restored.! 

(d) The polychete worm Hydroides (fig. 5) lives in a tube, out of the mouth of 
which its head projects along with the gills, one of which is modified to act as a 
stopper (operculum) to the mouth of the tube when the worm withdraws, while 
another is a simple undifferentiated stump. If the stump is cut off, a stump 
regenerates ; if the functional operculum is removed, it is replaced by a stump and 
the existing stump grows into an operculum. If this is then cut off, a stump grows 
in its place and the other stump develops into the operculum.” 
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Fic. 4.—Alpheus edwardii. Fic. 5.—Hydroides dianthus. 


What the animal achieves in each of these five instances is the correct amount of 
some tissue or organ—blood, liver, kidney, claws, operculum, as the case may be. 
Quality as well as quantity is involved in Alpheus and Hydroides, and, except in 
the blood, equilibrium of substance is reached by means of gross anatomical 
alterations. In Alpheus there is presumably a functional rearrangement of the 
nervous system when symmetry is reversed. 

It is quite impossible to discuss the full implications of such experiments as these : 
they are texts on which the whole philosophy of biology might hang. I would ask 
you to mark and inwardly digest them. Summarily, however, there are three 
conclusions which I would suggest for your consideration: (1) Structure is the 
handmaid of function, which is why morbid anatomy must be the basis of pathology ; 
(2) the organism works as a whole, which is now an agreed platitude ; (3) ends are 
more important than means. 

It is, in other words, very hard to get away from the idea of purpose when we 
contemplate facts such as I have described. The guiding principle behind it all 

1H. Przibram, Arch. f. Entwick., 1901, xi, 329; E. B. Wilson, Biol. Bull., 1903, iv, 197. Famed 


Alpheus who, by secret sluice, Went under seas to join his Arethuse. The animal is as determined to 
have his own way as was his eponym. 


2C. Zeleny, Journ. Exp. Zool., 1905, ii, 1. 
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seems to be that a rabbit needs a certain amount of blood and liver substance, or 
that Alpheus needs one large crushing claw and one small cutting claw ; one way 
or another they get what they need or, to come a little nearer, what they want. 
Throughout this address I have freely used teleological modes of expression, and 
I have done so quite deliberately. At one time I believed with the orthodox that 
teleology was inadmissible as a biological explanation; I realized only that it was 
a convenient and fruitful way of looking at the reactions of the body in disease. 
But I am not nearly so certain now that the real truth does not lie along that way of 
thinking. It is at any rate quite impossible, if we are honest, to put aside mind, and 
therefore purpose, out of our conception of the world, and I believe we should 
understand pathology a good deal better if we frankly treated it teleologically. 
With this warning: teleology has in the past often been the cloak of a slobby 
mysticism and it must be realized that the adoption of such an outlook does not 
excuse us from trying to find the details of the means whereby an organism reaches 
the results it is aiming at. In actual practice ends are not more worthy of 
study than the means by which they are attained, for we shall never have the 
elegant satisfaction of apprehending what the ends are if we shirk the laborious 
analysis of the means. If mechanistic conceptions are useless as a synthetic back- 
ground, they have an indispensable value in the analytical work of scientific 
progress. It would for example be very interesting to know if, as Morgan and 
Wilson’ suggest, the big claw in Alpheus really does produce a substance which 
inhibits the further development of the small claw, though its discovery would not 
shake a faith—I believe well-founded—that means are determined by ends and 
not ends by means.” The mechanisms of the changes in the erythron which we 
have discussed to-night are little understood. Anoxemia stimulates the generation 
of red cells, exactly how we do not know. No reasonably satisfying mechanisms 
for compensating hypertrophy in general has ever been proposed, though there is 
a fairly reasonable one for reserve force on a basis of functional units, all or nothing 
and refractory phases.’ How an excess of red cells initiates phagocytosis of red cells 
by the macrophages in lymphatic glands * is at present a mystery; is it viscosity 
or too much oxygen? Meanwhile I do not think we can express the results more 
fairly or honestly than by saying that an animal grows blood or liver or claws 
because in the prevailing circumstances it needs them, and destroys tissues because 
in the prevailing circumstances it has no use for them; its actions in short are 
determined by its requirements and directed by its intentions. What is the 
purpose? Why, surely, to be in the best harmony with its environment (apart 
from which it is meaningless) and so adorn the world. 

It is easier now to believe this, and far easier to say it, than it used to be. 
Mechanistic reality has proved quite unsatisfactory to its own apostles, and the 
psychical and spiritual elements in human experience have been allowed to be neces- 
sary components in our interpretatien of nature: ‘‘ mind,” says Eddington, ‘is the 
first and most direct thing in our experience,” and I take it in the experience of 
rabbits. In admitting purpose, with its implication of design, to our scheme, we 
have returned in some degree, with a vastly greater armament of experimental data, 
to the outlook of the Earl of Bridgewater, who, in 1829, as you will remember, left 
£10,000 to the President of the Royal Society to have published 1,000 copies of a 


1 T. H. Morgan, Experimental Embryology, 1927, 251; E. B. Wilson, The Cell, ed. 3, 1925, 1027. 

2 It may be that the distinction we draw between means and ends is at bottom unreal as L. J. 
Henderson seems to suggest in his mechanistic teleology (or teleological mechanics) of the blood 
(Blood, 1928), but it seems unlikely: cf., e.g., reproduction and its mechanisms. The observed fact is 
that ends are constant and means variable. 

3 Consult H. Oertel’s rebuke to pathologists on their notions of cause and effect and their pestilent 
teleology : Outlines of Pathology, 1927, 235, etc.; The Biological Sciences and Philosophy, 1925. 
1V. R. Khanolkar, Journ. Path. Bact., 1922, xxv, 414; it will hardly apply to the erythron. 

5 Journ. Path. Bact., 1910, xiv, 312. ‘ 
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treatise to be written “on the power, wisdom and goodness of God as manifested in 
the creation,’ and our experimental animals might be interested in what the Rev. 
Dr. Chalmers has to say in his chapter “on the capacities of the world for making a 
virtuous species happy ”: if they react to our procedures as they should they will 
certainly be the better for it. In 1883 the children of Mrs. Hepsa Ely Silliman gave 
80,000 dollars to Yale University in New Haven to have delivered “an annual 
course of lectures designed to illustrate the presence and providence, the wisdom and 
goodness of God, as manifested in the natural and moral world.”” The more I know 
of pathology, of the reactions of the body to disease and injury, the more it is borne 
in on me that the outlook behind the Bridgewater Treatises and the Silliman Lectures 
is not only profitable in practice, but sound in theory. And if I am wrong I am 
content to err in company with a point of view that has been delivered of the 
Integrative Action of the Nervous System and Respiration. 
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Pseudoleukzmia. Aleukzmic Lymphadenosis.—H. V. Mortock, M.D.— 
A. S., male, aged 68 years. In June, 1928, complained of swelling of glands 
in the neck, which he had noticed for a few months. 

Condition on Admission.—A well covered, healthy looking man. In both supra- 
clavicular fosse and axille, a mass of large, discrete, fairly firm glands was present ; 
a few smaller glands in both groins. Spleen not palpable. Skiagram showed no 
definite evidence of enlargement of mediastinal glands. Wassermann reaction, 
negative. 

Blood-count : Red cells 4,950,000, hemoglobin 98%, C.I. 0-8. White cells 
6,000: Differential: Polymorphonuclears 35-5%, lymphocytes 63-0%, eosinophils 
0-5%, hyalines 1-0%. 

Biopsy of gland section shows the gland tissue replaced by a mass of cells, which 
are for the most part uniform in size and shape, round, and rather larger than small 
lymphocytes. The nuclei are hyperchromatic, but not markedly so. There is some 
invasion of the capsule, but this is not marked, and the capsule can everywhere be 
traced with ease. [Report by Dr. Lane.] 

Now, fifteen months later, the physical condition remains unchanged, except that 
the liver is palpable. 

Blood-count : Red cells 4,424,000, haemoglobin 86%, C.I. 0:97. White cells 
14,000 : Differential: Polymorphonuclears 40-8%, lymphocytes 54-°8%, hyalines 
4°0%, mast cells 0°4%. 

Throughout the fifteen months the only treatment was the administration of 
arsenic during the first six months. This was discontinued, owing to the production 
of toxic symptoms. 


Discussion.—The PRESIDENT advised X-ray treatment for the enlarged glands as arsenic 
had failed. He agreed that the spleen was not palpable, but thought there was some 
enlargement on percussion. 


Dr. A. J. Scort-PINCHIN said that there were cases nearly akin to the present one, yet which 
could not be included under the same heading. He had in mind the case of a man who had 
a large liver and spleen and small glandular swellings all over his body. A gland was 
removed from the axilla and another from the groin, and the pathologist reported that 
both were lympho-sarcomatous. The blood-count was much like that of the present 
patient, but the lymphocytes were not so numerous. After X-ray treatment the enlarge- 
ment of liver and glands entirely disappeared and the man returned to his work. Now, 
however, two and a half years later, he had returned to the hospital with symptoms of 
indigestion, and with a swelling in the left iliac fossa. Achlorhydria was now present and 
was considered to be due to the neoplasm. The blood-count in May, 1927, was: Red cells 
4,000,000, C.I. 0:8, hemoglobin 60%, white cells 3,600, lymphocytes 36%. 

He had recently seen another case, which had gone through the same course. It was 
not known whether the condition in these cases was a gland state or a blood state, and there 
seemed to be no definite pathology on the subject. 


Dr. G. SLOT said that some time ago Ziegler had described a group of cases in which this 
picture was mentioned. He (the speaker) remembered other cases of the kind, one being in 
Charing Cross Hospital. 
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He thought the present case belonged to the group which Ziegler described as “ latent 
lymphadenoma,” meaning that there was not primarily blood disease, the change being in 
the first place lymphatic. 

Dr. Mortock (in reply) said the patient had been having 20 minims of liquor 
arsenicalis three times a day, but that had to be discontinued because arsenical dermatitis 
had developed. The patient had seemed so fit that he (the speaker) had not considered that 
X-ray treatment was called for, but he would try it now. He had not percussed the spleen. 
The temperature had been normal throughout. 

The gland examination, the fact that the glandular enlargement had remained stationary 
eighteen months, and the absence of pyrexia, did not lend support to the lymphadenoma 
idea; neither did the microscopical examination of the glands. He agreed that there was 
probably a greater involvement of lymphatic tissue than superficial examination led one to 
suppose ; indeed, it had been called a systemic infection of lymphatic tissues. He adhered, 
therefore, to his nomenclature. 


Osteitis Deformans with Compression Paraplegia.—H. V. Mortock, 
M.D.—Male, aged 56 years. Lighterman. Six years ago began to drag right leg. 
Eighteen months ago “ legs gave way’”’; since then both legs have gradually become 
more stiff. Powerfully built man. No obvious enlargement of the skull. 

Condition on Admission.—Heart, chest and abdomen: Nothing abnormal 
discovered. 

















Fic. 1.—Osteitis defermans with compression paraplegia, showing rarefaction of lower-third of right 
femur, with cyst-like condition. 


Legs in position of complete flexion. Spastic: both plantar reflexes extensor. 
Complete anzsthesia below level of tenth dorsal vertebra. Some sphincter dis- 
turbance. 

Whilst in hospital a swelling has appeared in the right tibia, 2 in. above the 
ankle. 

Lumbar Puncture—The needle, on reaching the spine, feels as though it is 
entering soft tissue, and pure blood is obtained through the canula. 
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Wassermann reaction : negative. 

Blood-count.—Normal. Blood-calcium content, 9-2 mgm.%. 

The skiagrams of the lumbar and lower dorsal vertebre, and the pelvic girdle, 
show marked areas of rarefaction. The upper part of the left femur shows the 
same condition. The lower-third of the right femur shows this rarefaction, pro- 
ducing a cyst-like condition; around this area is an increase in the periosteal tissue. 
The shafts of both the right and the left humerus and the head of the right radius 

















Fic. 2.—Osteitis deformans with compression paraplegia (Dr. Morlock’s case), showing areas of 
rarefaction in lumbar vertebre and pelvic girdle. 


show similar changes. The appearance of the right tibia is consistent with ‘that 
found in fibrocystice disease. The skull shows much proliferation of the outer table. 
The ribs show no changes. 

Urine contains no Bence-Jones protein. 


Discussion.—Dr. F. PARKES WEBER said he would have thought this could be called a 
typical case of von Recklinghausen’s generalized type of osteitis fibrosa (generalized fibro- 
cystic disease of bones). It was still worth while to separate typical cases of osteitis 
deformans (Paget's disease of bones) from the generalized type of osteitis fibrosa. 

The patient’s compression paraplegia was probably due to one of the tumour-like swellings 
which occurred in the bones of osteitis fibrosa. Previously these swellings had been often 
supposed to be sarcomata, but true sarcomata were very rare in osteitis fibrosa and even in 
osteitis deformans. 


Dr. MORLOCK (in reply) said that he was prepared to accept Dr. Weber’s suggestion as to 
the probable cause of the compression paraplegia, but after careful consideration of all the 
evidence available, and realizing that the two diseases were closely associated, he had come 
to the conclusion that the patient presented the picture of osteitis deformans, rather than 
that of osteitis fibrosa. 
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Congenital Shortening of the Left Femur.—Crci, P. G. WAKELEY, 
F.R.C.8.—Eric A., aged 1 year. The shortness of the left leg was noticed when the 
child was six days old. He began to stand at ten months of age, and can now walk 
with support, holding the left foot in position of equinus. 

On examination, the left leg is 2 in. shorter than the right, the left great 
trochanter is prominent and raised. Trendelenburg’s sign, positive. Hip move- 
ments: limitation of abduction and external rotation. Skiagram shows deformity 














Congenital shortening of femur (Mr, Wakeley’s case). 


of upper end of left femur (with external curvature and rotation). There is no 
ossification centre visible for the head of the left femur. The femur is displaced 
upwards, in relation to the acetabulum. 

The left hand has a thumb and first and second digits only. These are longer 
and larger than those of the right side. 

Skiagram of hand shows that each finger has a metacarpal and three phalanges. 
The thumb-bones are normal. Two centres of ossification are visible in the right 
carpus (os magnum and unciform) but none are visible in the left carpus. 
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Discussion.—Mr. WAKELEY said he thought the neck and head of the femur were 
cartilaginous ; perhaps there was a congenital coxa vara. The child walked on the toes of 
the left foot and tilted the pelvis. 

It was inadvisable to put on a calliper in the case of an infant only a year old, as the 
child would only wet itself and suffer from the resulting excoriation. 

A question occurred as to whether one should take two inches from the other femur and 
make the legs straight and even. If that were done it would be found that the right 
femur would grow more than the left, but the right leg, having been operated upon, 
would be almost useless because of the lack of muscular power. 

Mr. PAUL BERNARD ROTH said he saw no objection to a Thomas knee splint for this 
case; he had given one to a child almost as young and there had been no difficulty. This 
patient should have a Thomas’ “ walking knee splint” and should wear it for years. Asa 
result of the continuous extension the leg would be very much longer at the end of the 
period of treatment than would be the case if nothing were done. 

He did not agree with Mr. Wakeley’s suggestion to take 2 in. from the other femur. 

Mr. WAKELEY (in reply) said that the case had at first been regarded as one of congenital 
dislocation of the hip, and reduction was attempted, but, as there was nothing to hold on to, 
congenital absence of the head of the femur was surmised. Now the child had a positive 
Trendelenburg, and even if a walking Thomas’ splint was supplied for the knee and kept on for 
ten years, one would still, at the end of that time, not know what to do. 


Periosteal Sarcoma of the Femur in a Man aged 34.—CeEcit P. G. 
WAKELEY, F.R.C.S.—Maurice V., aged 34, came under observation on October 1, 
1929. Five weeks previously he noticed a small swelling in the lower part of the 
right thigh and this has gradually increased in size. 

It is about five inches long, has ill-defined edges, is firm and elastic to the touch, 
and is attached to the femur, but not to the skin. It is somewhat painful and keeps 
the patient awake at night. 

The movements of the knee-joint are limited by ten degrees. There is about 
three-quarters of an inch wasting in the muscles of the calf of the leg. Patient's 
general condition is good and he is not losing weight. There are definite signs of a 
secondary deposit in the chest, which are confirmed by X-ray examination. 

A skiagram of the right thigh shows some raising of the periosteum and swelling 
in the soft tissues around the lower end of the femur. 

Should the treatment be amputation, or radium, or X-rays? I have not 
seen much good result from the use of radium in cases of periosteal sarcoma, 
especially when the skin is involved. I have seen many of these cases in the 
terminal stage, in which the patient’s life is a misery. In this case I am inclined 
to amputate just below the hip-joint, rather than to apply X-rays locally, or to 
insert radium. 

Discussion.—Dr. G. SLOT said he advised leaving the case alone. When there was a 
swelling of this kind the patient did not live long; and if painful fungation supervened 
the patient should have morphia ad libitum. In view of a general metastasis, he did not 
think operation was justifiable. 

Mr. WAKELEY, in reply, repeated that he would rather take this man’s leg off than see 
him suffer from a large fungating mass in the thigh, with a probability of secondary 
hemorrhage from the femoral artery. 


Tuberculous Knee-joint in a Boy aged 10 years.—CrEcIL P. G. WAKELEY, 
F.R.C.S.—Hugh E., aged 10 years, was first treated at the age of 5 for fluid in the 
left knee. He was put up in plaster for six months. In April, 1925, he was sent to 
the Princess Mary Hospital at Margate and remained there until February, 1929, 
when he was discharged wearing a knee caliper splint. 

Skiagram.—There is a marked atrophy of the bones entering into the left knee- 
joint. This is very evident when compared with the skiagram of the normal knee. 








At present the boy is still wearing the splint, but it is removed at night. I am 
wondering whether there is any active disease in the knee at present, and if not, 
how long the splint should be continued. 




















Tuberculous knee. Showing transverse striations (Mr. Wakeley’s case). 


Discussion.—The PRESIDENT asked whether Mr. Wakeley attributed the wasting and 
atrophy of the bone simply to disuse, or to the disease. If disuse were the cause it might be 
well to have active exercises begun at once. 


Mr. ERIC CROOK said he thought that as the boy was putting some weight through the 
joint without trouble, the splint might safely be dispensed with gradually; the effect should 
be watched. He did not think any active disease was present. 

Mr. PAUL BERNARD ROTH said the chief point in the prognosis was the lack of move- 
ment. There seemed to be no damage to the cartilage surface, but radiographic appearances 
were deceptive. If that knee had been treated for four years and was now movable, one 
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could say with confidence that it could be taken out of the splint and that a return of the 
disease was most unlikely ; but the fact that it could only be moved through about 15° 
should make one halt. 

He deprecated leaving the splint off entirely and immediately: it would be much 
safer to take it off for half an hour daily and have the limb massaged. If after a month there 
was no unfavourable reaction, the splint might then be gradually left off for a longer and 
longer period. 

With regard to the chance of the bone becoming like the bone of the other leg, it would 
never do so if movement did not return. 


Dr. F. PARKES WEBER said that the transverse striation of the metaphysis, so well shown 
in one of the skiagrams, had been described as characteristic of the rare condition which 
had been called osteopetrosis' or“ marble bones” in young subjects; it has also been 
described as a feature of the change in the bones that occurred in some cases of cceliac 
disease’. He had not heard of its occurrence in tuberculous affections. 


Mr. WAKELEY, in reply, said he was afraid there might still be some focus present, and 
massage might light this up. He agreed with Mr. Crook that the best thing to do was to leave 
the splint off and allow the child to walk about. 


Fracture of First Lumbar Vertebra.—PAvuL BERNARD RotH, F.R.C.S.— 
Elsie S., aged 23, a tinworker, was sent to me at hospital on January 17, 1929, by 
Dr. A. J. Russell, who described her case as “ partial paralysis of right leg as a 
result of fractured spine.” 

Nine months previously, in 1928, she had been injured in a bus accident. She 
was on the top of the bus when it fell over and threw her down a steep bank. 
She was taken to Farnborough Hospital and treated there as an in-patient for 
seven months. For a month her urine had to be drawn off by catheter, and for 
three weeks she was completely paralysed in both legs. Gradually the bladder 
recovered, and the paralysis cleared up, though, after four months, the right leg was 
still very weak. She said that her back ached continually, and the right leg was so 
weak that she easily became tired. She walked with a marked limp. 

On examination, after removal of an imperfectly fitting spinal jacket, I found a 
marked angular kyphosis in the dorso-lumbar region ; the right foot was weak, and she 
could not walk round the room on her toes. Right knee-jerk not obtainable; ankle- 
jerk elicited, but feeble. 

Skiagram (by Dr. Wylie) showed “a crush ”’ fracture of the first lumbar vertebra 
(body) ; in the lateral view the body appeared as a sharp wedge, interposed from 
behind, between the twelfth dorsal and second lumbar bodies. I advised a course of 
exercises to strengthen the weak limb. 

On March 28, 1929, she was much improved, and could walk on her toes; but 
she complained of backache. I advised leaving off the jacket, and started her on a 
course of spinal exercises. 

On June 6, patient could walk without a limp and had been able to dance, though 
she still became easily tired. 

On September 12, as she still had some backache (after attending fifty-seven times 
for treatment) I ordered a Thomas posterior spinal splint. 

On October 7 she said that she felt better than ever before. 


Discussion.—Mr. Eric CROOK asked how soon after the injury the symptoms of 
paraplegia had developed. It was difficult to see, from the picture, how collapse of the 
vertebre could mechanically compress the cauda equina or lumbar enlargement. 


1 See R. G. Karshner, “ Osteopetrosis,” Amer. Journ. Roentgenology, 1926, xvi, pp. 405-419. 


_ 2See G. Fanconi, on the bone-changes in some cases of ‘‘ Coeliakie,’’ described in his book, Der 
intestinale Infantilismus, Berlin, 1928. 
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Mr. ROTH, in reply, said it looked like a crush fracture, but the woman was completely 
paralysed from the moment of the accident. The bones were torn apart for an instant, and 
it was this displacement which had damaged the cord. He had shown the case because of 
the remarkable recovery after what had appeared to be a very severe injury. 


Subacute Multiple Arthritis with Fibrous Nodules.—D. C. Hare, 
M.D.—Mrs. E. R., aged 28 years, suit-case rivetter. 

Present Iliness.—Of five months’ duration. In April, 1929, the patient had 
an acute illness with nausea, headache and pains all over her body, but not especially in 
the joints; she was in bed for four days and then returned to work though still 
feeling ill. After a few days she again became ill. She vomited all food for three 





Fic. 1.—Subacute multiple arthritis with fibrous nodules (Dr. Hare’s case). 


days and “ lived on water” for two weeks ; she sweated profusely. There was no acute 
pain or swelling of the joints, no tonsillitis or other symptom. During this time 
“ stiffness’ began in the knees and ankles, and spread to other joints. The nodules 
came up at the end of June, and at that time the joints were so stiff that she could 
hardly move. There has been amenorrhcea since May ; no leucorrhcea ; constipation 
during the acute attack ; no diarrhcea. 

Past History—She has always been very healthy; no history of rheumatism, 
scarlet fever, or sore throat. Married nine years; four children, the youngest aged 
43 years. Family History.—Sister has had rheumatic fever ; father has had gout. 

The patient has been under observation for ten weeks. When first seen she 
looked pallid, ill and wasted. Walking was shuffling and painful owing to extreme 
stiffness of the hips, and she could hardly undress herself. Joints.—All the large 
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joints were affected more or less and were stiff and painful on movement; only the 
wrists and elbows showed moderate diffuse swelling. The small joints of the hands, 
especially the metacarpo-phalangeal and first interphalangeal joints, were swollen, 
the finger-joints being “ spindle-shaped.’”’ The ankles were slightly swollen; toes 
unaffected ; sterno-clavicular and temporo-maxillary joints normal. 





Fia. 2. 


Nodules.—Dozens of nodules were present in the tendonous tissues round joints, 
along tendon sheaths and lines of muscular attachments, on scapule, vertebral 
spines, and occiput. They varied in apparent size from an almond to a hempseed, 
the largest being on the elbows and back. They were most closely set on the hands, 
five or six could be counted round each metacarpo-phalangeal joint. They were 
much less numerous on the lower limhs. These nodules are still present though 
individuals disappear and new ones crop up which are recognized by the patient, as 
they are very tender. 





36 Proceedings of the Royal Society of Medicine 10 


Circulation —The heart was slightly enlarged, apex 4 in. from the mid-line ; 
rate 80 to 90; force poor. A definite apical systolic murmur was present, conducted 
a short distance outwards. This has persisted and a rough systolic pulmonary 
murmur has developed more recently. 

Other systems apparently normal. The urine was normal and sterile. 

Focal Sepsis.—The teeth are very septic; extraction of two caused much local 
reaction and a rise of temperature and pulse-rate; further extractions have been 
postponed. 

The Wassermann reaction is negative, and in a swab from the cervix uteri, there 
is no evidence of a gonococcal infection. The blood-count shows a secondary anzmia. 
Hb. 64%, red cells 5,210,000, white cells 6,000, C.I. 0-6. 

Skiagram : The arthritic surfaces show no change, but there is considerable 
osteoporosis due to relative disuse. 

Course.—Temperature has been normal except for a week after dental treatment, 
and the pulse-rate has varied from 80 to 100. General improvement has taken place 
but there has been only slight improvement in the joints, and fresh nodules continue 
to appear. 

Treatments.—Sodium salicylate, gr. 45 daily, was given for a time without 
apparent improvement. Hot-water baths give relief and the patient asks for them. 
Removal of the bed to an open sunny balcony was coincident with an improvement 
in general condition. 

The classification of this case is difficult. Two clinical conditions may be con- 
sidered. (1) Rheumatoid arthritis. (2) Acute rheumatism. When first seen, 
the clinical appearance suggested rheumatoid arthritis, but in the absence of rare- 
faction, absorption or destruction of bony surfaces and of synovial involvement, it 
cannot properly be placed in that class, and the relatively rapid improvement with 
ten weeks’ treatment by which the joint functions have been almost completely 
restored, is contrary to the usual course of this disease. With regard to acute 
rheumatism the heart condition might well suggest that diagnosis, but there has 
been no evidence of acute myocarditis, the pulse-rate has never been much raised, 
and dilatation of the heart is slight. The apical murmur is compatible with mitral 
regurgitation but is not necessarily due to a valvular lesion; the rough systolic 
pulmonary murmur has developed under observation, it is less intense now than a 
week ago and has the character of an “ exocardial”’ rub. The nodules may be taken 
as evidence of a widespread attack on the fibrous tissues round joint capsules, 
muscle attachments and tendon sheaths. The duration of an individual nodule is 
probably from six to eight weeks ; they resemble the nodules of acute rheumatism in 
children, which are similarly of short duration. In the acute rheumatism of children 
the presence of nodules is recognized as an indication of a very severe cardiac attack, 
but in this case there has certainly been no general carditis, and endocarditis, if 
present, is apparently of slight degree. 


Discussion.—The PRESIDENT said that in the present state of our knowledge—or 
ignorance—it was often useless to attempt to classify these joint conditions. There were 
many varieties, and very little was known as to their causation. He suggested that the 
present case was probably of the septic type ; acute rheumatism he would rule out, especially 
on account of the lack of response to sodium salicylate, though, of course, 45 gr. daily was 
not a large dose, 

The presence of nodules in these cases, which were not cases of true rheumatic fever, was 
always interesting. In which particular class of joint case they occurred he did not know. 
He believed they had even been described in cases of gonorrheal rheumatism. He thought 
they had little, if any, connection with the nodules with which we were familiar in the 
rheumatism of children; the average size was much larger, and they were often painful ; 
he had never met with a child who had painful nodules in ordinary rheumatic fever. 
If a nodule from this case was excised and examined, it would be interesting to know whether 
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there were any microbial findings. Poynton and Paine maintained that a special diplococcus 
was associated causally with the rheumatic nodules of children, but other observers had 
failed to find it. 


Dr. G. Stor said that when one of these nodules was cut down on, it was found that, as 
a nodule, it did not exist: it was merely a collection of lymph, both in life and in death, and 
no satisfactory section could be made. French authorities and many writers in this country, 
particularly Dr. Vincent Coates, regarded these nodules as existing only in the condition 
described as rheumatic fever. His own experience differed from that of the President, as he 
had frequently found that these nodules, in the case of children, were so painful that the 
patient would not allow anyone to come near him. Nodules were always a definite sign. 
In the cases he (the speaker) had seen they had been associated with changes in the 
myocardium. He regarded them as a specific feature of rheumatic fever. 

He did not see why this present case should not be regarded as one of rheumatic fever 
of the adult type; the fact that there was a heart lesion strengthened that hypothesis. 


Dr. F. PARKES WEBER thought that the nodules in the present case were probably 
pathologically analogous, just as they were by clinical palpation and by their distribution, to 
the nodules of rheumatic fever. He did not mean microscopically similar, as that brought 
in the question of their acuteness. It was probable that very acute nodules were histologically 
of the character which Dr. Slot had just described, that was to say, chiefly an interstitial 
serous exudation. If the condition became chronic the microscopical picture was probably 
different. As the cause of ordinary rheumatic fever was still not exactly known, and as 
subcutaneous nodules occurred in rheumatic children only in exceptional instances, a 
plausible way of looking at the present case was to suppose that it was due, pathologically, 
to the same cause as acute rheumatism, only that the agent of the disease—not confining 
that term to microbic agents—was acting on a peculiar “ soil.”” The peculiar “ soil” in the 
present case might be partly due to the patient's age. 


Dr. H. STANNUS said that this case might be said to have a parallel in subacute fibrositis, 
in which nodules of various sizes developed in the muscles rather than in tendon sheaths. 
There was a further resemblance in that on biopsy, the nodules in both conditions at all 
events in recent cases, “melted away.’’ In perhaps a majority of cases of fibrositis the 
causative agent, whatever it might be, was, he thought, derived from the bowel. In the case 
under discussion, in which the history pointed to some acute infective process, had there been 
any bacteriological examination of the bowel contents ? Dr. Parkes Weber had alluded to 
“ soil.”” He (the speaker) would mention some other conditions in which subcutaneous 
nodule formation occurred. There was a condition of “ juxta-articular ” nodules, described 
many years ago in native races, and afterwards considered to be due to yaws or frambeesia, 
and possibly to syphilis. During the last few years similar cases had been described in 
Europeans who had never been in the tropics, and in these cases syphilis had been advanced 
as the stiological factor. He would like to know whether there was an anatomical or 
physiological basis for the juxta-articular distribution common to these somewhat allied 
conditions. What was the character of the “soil’’ which determined their formation ? 
Why were juxta-articular nodes so rare in European cases of syphilis but so common in the 
native with yaws? Why did nodules only occur in a small proportion of cases of true 
rheumatism? What determined the formation of nodules in Dr. Hare’s case ? 


Dr. HARE (in reply) said she did not think it fair to the patient to excise nodules, as at 
this stage there was not likely to be a bacteriological finding. The intestinal contents had 
not been examined bacteriologically. 

With regard to diet, she considered that the patient, when she came under observation, 
had been much under-nourished. She had since then been given a generous diet without 
any restrictions. 


Kohler’s Disease in a Boy aged 6 years.—Crcit P. G. WAKELEY, 
F.R.C.S.—John G., aged six vears, suffered from a slight injury to his left ankle in 
March, 1929. There was no swelling and the boy made light of it. However, there 
was pain in the foot intermittently, and he was brought up to hospital in June, 1929. 
On examination, there was no swelling and no limitation of movements of the 
ankle or tarsal joints. 
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A skiagram shows definite Kéhler’s disease. The ossific centre for the tarsal 
scaphoid is very dense. The boy was sent home to rest. He has been seen from 
time to time and as he is now entirely free from pain, he should be allowed to go 
about in the ordinary way. 


























Fic. 1.—Kéhler’s Disease (Mr. Wakeley’s Fic. 2.—Kéhler’s Disease. 
case). 

Discussion.—Mr. ER1Ic CROOK said that in cases of the kind which he had seen, the 
condition had cleared up satisfactorily after a slight rest, without the aid of plaster. 

Mr. P. BERNARD ROTH said he had seen between twenty and thirty of these cases, and 
the present one was the best example of all. The treatment he advised was rest. He believed 
that in course of time the bone became normal. 

Mr. WAKELEY, in reply, said that Kéhler’s disease was like pseudo-coxalgia, in which the 
bone did not become normal; there was a flattening of the epiphysis and a flattened head 
afterwards when the epiphysis joined up. He did not think that in KGéhler’s disease of this 
density the bone returned to normal. The disease, however, had only been described during 
the last few years, and time alone would settle the question. 

Angioma of the Tongue.—HAroLp Epwarps, M.S.—-Patient, a girl, aged 10. 
In July, 1929, the mother noticed a few small pimples on the dorsum of the tongue. 
These rapidly increased in number, and had within two months covered the whole 
dorsal surface of the anterior half of the tongue. The under surface is also affected, 
but to a lesser degree. 

Three weeks ago the tongue began to discharge freely, and occasionally bled, 
though not profusely. There has been no pain, but the tongue itches. Swallowing 
has become increasingly difficult because of progressive enlargement. No enlarge- 
ment of cervical glands. 

At present, the affected portion of the tongue is covered with minute nodules, 
some of which are bright red and contain blood, the others being the colour of 
clotted lymph. 

Discussion.—Dr. E. STOLKIND advocated the cautious application of diathermy. 

Mr. C. P. G. WAKELEY said that though these conditions might appear trivial, the treat- 
ment was very difficult. He had himself shown similar cases before the Section, and all 
kinds of treatments had been suggested. In this case the question was whether a surface 
application of radium would not do good. He would perform acupuncture rather than 
surgical diathermy. A surface application of radium might cause superficial fibrosis. 
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[October 8, 1929. 
PRESIDENT’S ADDRESS. 
Some Principles of Therapeutics. 
By Puiuie Hamityt, M.D., D.Sc., F.R.C.P. 


WHEN reviewing therapeutic progress or when drafting a scheme for dealing 
with a particular problem I have found it useful to consider whether one can 
formulate any canons of therapeutics, and then to examine the available resources 
in relation to them in order to determine how far they comply with the ideal. 

The more accurate our appreciation of the nature of the disorder to be treated 
and of the physiological changes which have occurred, the more readily can we act 
with assurance that our interference will not be untimely or misplaced. Herein lies 
one of our greatest difficulties, the tendency of the human mind to rationalize, to 
conclude that some departure from the accepted normal is in itself evil and the cause 
of disorder, and to desire to “correct” it. Deeper thought and fuller knowledge may 
reveal that such abnormality may well be but a manifestation of a compensatory 
mechanism to counter which cannot in the long run be helpful. 

The introduction of the sphygmomanometer led to widespread use of drugs 
designed to lower blood-pressure; they are now less commonly prescribed. 
Antipyretics are now but little used to lower temperature, their chief value is as 
analgesics; by contrast, fever is produced as a therapeutic measure in protein shock 
therapy and in the treatment of general paralysis by malaria. 

I do not suggest that symptoms should not be treated : on the contrary, we must 
often interfere when symptoms are in themselves distressing and call for relief. At 
times we can do but little else. 

Many of the conditions with which we have to deal are the results of previous 
disease. Damaged organs must be sustained and protected from further insult. 
How often is a breakdown precipitated by stress or by some intercurrent affection 
which would affect but little a subject in good health? A damaged heart or kidney 
cannot well afford to be subjected to subinfection or intoxication, and it is on this 
ground that I would recommend the removal of infected tonsils in rheumatic patients 
and not on the assumption that they are the real foci of rheumatic infection. It is 
sound strategy to put a patient into a state of good sanitary repair. 

The effects of atrophy or degeneration of some organs can be circumvented by 
supplying a hormone which they can no longer elaborate in adequate amount. 
Thyroid or thyroxin administration in myxcedema and the use of insulin in diabetes 
are brilliant examples of successful substitution therapy, though the causes of loss 
of function of thyroid and pancreas are still unknown. 

Our method of dealing with infective processes is worthy of analysis. Where 
possible we should eliminate or combat the cause. Elimination, in its broader 
aspect, involves large questions of public health administration, industrial hygiene 
and even surgery. How to combat an established infection more closely concerns 
this Section. 
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A large measure of success has already been attained in protozoal and metazoal 
infections; I need only mention quinine and emetine in relation to malaria and 
amoebic dysentery, the organic arsenic compounds in syphilis and relapsing fever, 
and antimony compounds in leishmaniasis, trypanosomiasis and bilharzia. In 
bacterial infections success has not been great. For example, though by drugs the 
blood can be made bactericidal to pneumococci, success in the clinical treatment of 
pneumonia has not been realized. Mercurochrome is still on probation in general 
infections ; urinary antiseptics can render the urine strongly bactericidal, but it is 
not proved that they greatly influence the duration of an attack of acute cystitis. 
Nevertheless, the recorded beneficial effects of sanocrysin in tuberculosis and of 
chaulmoogra in leprosy are encouraging. They indicate that direct attack on 
bacteria in the tissues is possible, and the future may well hold great triumphs in 
store. An interesting example of successful direct attack is the treatment of 
gonococcal cervicitis by diathermy. The tissues are heated above the thermal death 
point of the coccus, but themselves remain undamaged. 

To confer or exalt immunity is perhaps the ideal method of treatment in cases of 
infection, if the cause cannot be eliminated or directly combated. Prophylactic 
immunisation against smallpox, the enteric group, diphtheria and scarlet fever on 
the one hand, and serum therapy on the other are almost ideal in principle. The 
body’s own methods of defence are exploited: in prophylaxis it is educated and 
trained in the art of defence, in serum therapy the fruits of training and experience 
in others are directly transferred. 

Specific immunotherapy, ideal though it be in principle, yet falls short of require- 
ments in practice in many respects, more particularly in the less severe illnesses of 
daily life. It is too specific ; we have as yet no mithridatium, and the immunity may 
be short-lived, while in serum therapy there is usually some delay until the nature 
of the infection can be recognized. For many infections we have not yet developed 
immunizing agents of adequate potency, hence the body must rely on its own re- 
sources, its own power to develop antibodies under stress of invasion and intoxica- 
tion. One of our most important aims in general therapy must therefore be to raise 
the general resistance and the power of developing immunity to a high pitch and 
maintain it there. 

I submit that the problems involved in this most important branch of practical 
treatment are often only perfunctorily mentioned, and do not receive the attention 
which is their due. 

What, in our present knowledge, are the most important factors in developing and 
maintaining general resistance? They are nutrition and elimination, rest and hygienic 
surroundings. Many of the measures of mechanotherapy illustrate the application 
of these principles to local conditions; rest is secured for inflamed or injured tissues 
by splinting; circulation and nutrition are improved by electrical treatment and 
massage. 

It is a matter of common knowledge that individuals vary in their resistance to 
and power of combating infection, and that those who have been well fed and who 
live in hygienic surroundings have, on the whole, greater powers of resistance. 
Recent observations have thrown much light on this matter. 

Struck with the high incidence of infection amongst experimental animals fed on 
a diet deficient in vitamin A, Mellanby and Green [1] suggested that the presence 
or absence of adequate quantities of this vitamin in the dietary might be a factor 
of importance in immunity. During the epidemic of influenza in the early part of 
this year, a firm in London, interested in these matters, placed at the disposal of its 
staff a preparation rich in this and other vitamins. The majority availed themselves 
of the opportunity. While the staffs of most business houses in London, and, 
indeed, throughout the country, were seriously depleted through illness, this firm 
had a “‘sick list’ of inconsiderable proportion compared with those during previous 
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epidemics. After the early cases (prior to the issue of the preparation) there were 
practically no cases of absence due to influenza or “cold” among those members 
of the staff who had been taking the preparation. 

Mellanby and Green [2] have applied a very severe test. They administered the 
vitamin A in massive doses to patients suffering from puerperal septicemia, and 
the mortality fell to zero compared with 90% in the same institution in previous 
years. ‘They make no extravagant claims and are content to put forward the results 
so far obtained as warranting further trial of this mode of treatment. The number 
of cases treated was not large, and extension of their observations is urgently 
required, for much depends on their substantiation. If they are confirmed it will be 
legitimate to argue that the power to overcome a virulent septicemia was conferred 
by oral administration of full doses of vitamin A, and taking these together with 
other observations on its prophylactic value, to regard as proved that not only 
resistance to infection, but the power to develop immunity are, in large measure at 
any rate, dependent on vitamin intake, or, in other words, are capable of control by 
dietetic means. 

Such proof, if obtained, will, in my judgment, constitute a therapeutic advance of 
the first magnitude. 

Vitamin A is contained in milk and other dairy produce, green vegetables and 
the oily fishes. There is justification for the slogans, “ Drink more milk’’ and 
‘Kat more fish’ when one reflects that in this country the daily consumption of 
milk per head is less than half a pint, and that the oily fishes, such as the sprat and 
herrings, are amongst the cheapest of foods. 

Such gross manifestations of dietetic deficiency as scurvy and beri-beri are rare 
in this country. Severe cases of rickets are now less commonly seen, but what 
proportion of minor ailments and poor physique has a basis of defective nutrition 
can as yet only be coniectured. Probably the proportion is large, and emphasis 
of dietetic values by our profession would greatly benefit agriculture as well as the 
health of the community. May it be that the remarkable capacity of the Jewish 
race to withstand conditions of overcrowding which northern races cannot resist 
has some relation to their great liking for fatty foods ? 

On the subject of rest I speak with some trepidation. The number of hypnotic 
drugs obtainable is great and their widespread use at the present time is disquieting. 
[ have no desire to reawaken a controversy which occurred not long ago. I admit 
that, on occasion, hypnotics are of the highest value, but who will deny that, quite 
apart from the irresponsible manner in which they are taken by patients of their 
own accord, they are too frequently prescribed without making adequate effort to 
discover and rectify the cause of the symptom or to try simple or domestic remedies ? 
I faney that our fathers, who had fewer hypnotic drugs, were perforce more attentive 
to those measures which make for comfort and promote sleep. 

But there are other indications that the importance of securing rest is insufticiently 
regarded. The large house at a corner which no one will take because the omnibus 
stops there and other vehicles hoot, the house on the hill where many gears are 
scraped, tends to become converted into a nursing home. How often as we pass on 
our way do we see the sign “ Nursing Home. Please do not hoot.” 

In recent years much reconstruction of hospitals in the inner zone of London 
has been in progress, and more is in prospect. I cannot view this with equanimity. 
In the world of commerce, and amongst learned societies, imposing buildings on 
valuable sites are assets of importance. May it be that some such idea unconsciously 
influences architects and the members of the boards of management who do such 
valuable work in administering our charitable institutions ? 

Municipal authorities, less hampered by tradition, have not felt obliged to 
construct their institutions within their own boundaries; it cannot be said that 
their dependants have suffered. 
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The memory of the excellent results obtained in army huts is still present in 
our minds. I would suggest that instead of costly buildings on valuable sites 
in the middle of large towns, less permanent structures in open areas would better 
comply with the ideals of rest and hygienic surroundings, and their very impermanence 
would ensure that the hospital was kept constantly up to date. 

Their fundamental importance and comparative neglect must be an excuse, if 
I appear to have dwelt unduly on nutrition and rest. It is the patient's own body 
which in the long run effects its own repairs and readjustments. Our part is to 
remove impediments and assist the process. By easing the discomforts we can 
secure him rest, and by maintaining nutrition, circulation and elimination sustain 
him until such time as he can obtain immunity or a new equilibrium. Though often 
(if a military analogy may be permitted) we cannot render active assistance on the 
fighting front, our help as allies may be very valuable. We can supply munitions, 
help on lines of communication, and protect the flanks, in the hope that the front 
line forces may wear down the enemy and at length prevail. 


REFERENCES. 
{1} MELLANBY and GREEN, Brit. Med. Journ., 1928 (ii), 691. 2) Lid., ibid., (i), 984. 
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Section of Opbtbalmology. 
President—Mr. Cyrin H. Waker, F.R.C.S. 


[October 11, 1929. 


Cystic Adenoma (Epithelioma Type) of Conjunctiva.— J. CoLE 
MARSHALL, F.R.C.S.—C. T., male, aged 20. 

History.—Some “ indefinite”’ history of injury from a brush. The growth has 
gradually increased and lately has obstructed the vision (fig. 1). 



































Fic. 2.—Section of cystic adenoma of conjunctiva.! 


[It is freely movable. In the belief that it was an angioma, I removed it and 
had sections prepared. It proved to be cystic adenoma of the epithelioma type 


1 Pathological report (by Dr. H. Scort-Winson): *. . . A tumour, consisting of a mass of cells of 
squamous type, in which are numerous fairly large cystic areas and numerous smaller areas of mucoid 
degeneration. The features are those of an epithelioma adenoides cysticum.”’ 
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(fig. 2). I saw the patient three months afterwards; the scar was then flat, and one 
could scarcely see that there had been any growth at the site of removal. To be 
on the safe side the patient had one treatment with radium. 

I have not been able to find a record of a similar case. 


Gunshot Wound of Right Eyeball, with Pellet remaining in the 
Vitreous.— HUMPHREY NEAME, F.R.C.S.—-A. H., male, aged 44. 

I felt certain, when I saw the case, that the eye would have to be removed, as it 
presented a hopeless looking mass, full of blood. For a fortnight it looked angry, but 
then showed signs of quietening down. The eye was therefore allowed to remain, 
and is now comfortable. The pellet is plainly visible projecting upwards in the 
vitreous cavity. 


Retinitis punctata albescens (?). Colloid Bodies (?).—HumMpHREY NEAME, 
F.R.C.S.—Mrs. E. C., aged 61. Patient complains of pain at the back of the eyes 
(worse when she is doing work) and of flashes of light. Has worn glasses sixteen years. 

History.—Married at age of 18. (Husband had syphilis one year before marriage 
but was said to be cured. He is now alive and well, aged 77 years.) Six months 
after marriage, patient had severe swelling of legs. One child, born four years later, 
who died at the age of six weeks “from wasting.” At age of 32, patient had 
operation for cysts of ovaries; both ovaries were removed. 





? Colloid bodies on the choroid. 


In 1920, and again twice later, she had momentary loss of sight ; everything was 
completely dark. She “ felt very queer for a moment,” the first time. Treatment 
for “ retinitis” for three months ; two blood-tests were made. Wassermann reaction, 
“negative” (patient’s statement). 

Present Condition.—Pupils equal and active. Tension normal, R. and L.: 


Vision under (hematropine and cocaine), R. + 0:75 = $17); L. + 1-0 = $e). 





wt tBi diced 


ie btesie 
Ril eit, 


ee ee tere 


tee 











Section of Ophthalmology 45 


The right and left fundi show numerous pale spots, mostly less than the diameter 
of a main retinal artery, and many mere specks, fairly sharply defined, not definitely 
circular, but suggestive, in form, of crumbs of bread, situated chiefly around the 
dises, and extending out from the dise to as much as 3 to 5 D.D.; macule free (except 
for very slight foveal mottling). The spots lie behind the retinal vessels, and with 
definite parallax of vessels in front of some of them. Up and out near the superior 
temporal vessels and some 4 to 5 D.D. out, are some irregular, less pale, less 
well-defined, larger patches of pallor, but no choroidal vessels are visible there. 


The PRESIDENT said the condition did not seem to him like retinitis punctata albescens. 
a case of which he had shown some time ago. In that case the dots were more numerous, and 
were practically circular, except where two coalesced and formed dumb-bell shaped lesions. 
Also, there was not the characteristic narrowing of the vessels, with night-blindness and 
alteration of the fields. 


Calcareous Deposit on Back of Cornea.—ApriAN Cappy, F.R.C.S.— 
T. H., male, aged 69. 

History.—Thirty years ago attended the Royal Westminster Ophthalmic 
Hospital for detachment of retina in the right eye. He recently again attended 
the hospital for inflammation in the right eye. 

On Hxamination.—Right eye: Convergent ; no perception of light ; vitreous 
opacities ; detachment of retina; calcareous deposit on Descemet’s membrane. 
Left eye: Vision $; fundus normal; numerous fine lens opacities. 

The deposit on the cornea is unusual and its pathology obscure. 


Persistent Pupillary Membrane and Cilia in Anterior Chamber.— 
J. D. M. CARDELL.—-G. S., male, aged 16. 

This boy came to the Central London Ophthalmic Hospital in February, 
having had a blow on the left eye while wearing his glasses. The glasses were 
shattered, and a wound of the cornea with prolapse of the iris resulted. This 
prolapse was removed, and the eye did well. A few days afterwards I discovered, 
with the aid of the slit-lamp, a structure in the pupil which resembled a cilium 
implanted in the iris, and a similar structure, parallel but in a deeper plane. This 
also resembled a cilium, but it seems improbable that two cilia had become implanted 
in this way. Possibly the deeper structure might be a remnant of the pupillary 
membrane. The condition had remained stationary, and the eye had not shown 
any inflammation since the operation. 

Discussion.—Mr. ERNEST CLARKE asked whether Mr. Cardell proposed to remove those 
cilia. Many years ago he (the speaker) had reported a case’ in which a penknife had slipped 
into a boy’s eye and had carried a lash with it. When seen, the wound had healed. The 
eye was quiet and the lash was apparently growing from the front of the iris. He (Mr. 
Clarke) had thought that this condition should not be left and he had, therefore, removed the 
cilium by opening the anterior chamber with a keratome. The eye made a complete recovery. 

Mr. H. NEAME said that the brown-black line was so like the anterior one that it also 
must be a cilium. Two cilia must have gone in at the same time. 


Bilateral Symmetrical Hyperplasia of the Lower Conjunctival Fold.— 
O. GAYER MorGAN, F.R.C.S.—The patient is a surgeon who lives in the West 
Indies, where the atmosphere is not very dusty. No glands are enlarged. A culture 
and smear from the conjunctival sac shows B. xerosis, and there is no increase of 
eosinophils. Tests for tubercle, all negative. Wassermann reaction, negative. 

There is conglomerate hyperplasia in the lower conjunctival folds, with separate 
follicles on the caruncle and under the upper lid on the tarsus. 

The diagnosis seems to be spring catarrh, or tuberculosis, or a hyperplasia due to 
some irritation of unknown origin. 


1 Trens. Cph, Soc., vol. xi, 124. 
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Lieut.-Colonel A. E. J. LISTER said that further measures should be taken to exclude vernal 
catarrb, as, though the appearance did not resemble that of vernal catarrh as seen in this 
country, vernal catarrh as seen by him in the East had given rise to conditions not unlike 
this in some respects. 

The patient said that the eye itched. That statement and the almost total absence of 
other symptoms were suggestive. 


Choroiditis with Extensive Infiltration of the Vitreous —A. SouRAsKY, 
F.R.C.S. (Extract from history supplied by Mr. CAMPBELL ORR, of Wolverhampton.) 
—L. M., male, aged 43. First seen in February, 1927, when his sight was examined 
and glasses were fitted. Fundi then showed “slight arterial degeneration.” In 
April, 1928, seen again on account of slight marginal keratitis. Fundi as before. 
Returned September, 1928, on account of loss of vision of right eye of eight 





True diabetic cataract ; changes in lens. 


days’ duration. On examination: Vision of right eye reduced to 45, vitreous full 
of large opacities, and in the fundus, which was barely visible, a large patch of 
choroido-retinitis was present on the nasal side of the disc and almost bordering on 
it. Wassermann reaction, negative. No definite evidence of nasal or tonsillar 
infection. Some carious teeth were present, but were removed without delay. 
Complement-fixation test for gonorrhcea was positive, but exposure to risk of infec- 
tion was categorically denied. Progressive worsening of condition in spite of 
treatment (which included atropine drops, mercurial inunctions and ultra-violet 
radiation). At no time was keratitis punctata seen, even with the slit lamp. 
Skiagram showed no foreign body. 

Personal History.—Patient is an active, intelligent man, a dentist by profession. 
Has.suffered from rheumatoid arthritis for years. His family history is good. 
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Present Condition.—Vision: Right, perception of light only; left, §. Tension: 
Left fuller than right; both within normal limits. Pupils: Right, no reaction to 
light directly, but reacts consensually ; left, normal reactions. 

Left eye; Normal. Right eye: Anterior part normal. Vitreous completely 
filled by a coarsely reticulated structure, which appears to extend from ciliary body 
backwards. No view of fundus can be obtained. 

[ am indebted to Mr. Campbell Orr for permission to show this case. 


True Diabetic Cataract.—A. Sourasky, F.R.C.S.—Mrs. D. S., aged 27. 
Saw perfectly with — 1-0, ordered in 1926, until March, 1929, when sight failed rather 
quickly until June; since then no further deterioration has been noticed by the 
patient. Had diabetic coma in September, 1928. Was an in-patient at the hospital 
from September 21, 1928, till January 1, 1929. 

When seen on August 14, 1929, vision was less than 2% in each eye. Fine 
feather-like changes were present in both lenses. Fundi normal. * With correction 
(— 4-5 D. sph. each eye) vision comes up to ;°s partly, in each eye separately. 

With the slit-lamp the lens changes were seen to consist of an anterior band, 
typical of diabetic cataract, as described by Schnyder [1] and by Goulden [2), 
namely, a multitude of small, cloudy opacities immediately beneath the epithelium, 
becoming gradually lost in the deeper layers. Goulden points out that the 
characteristic feature of this type of cataract is that the opacities lie immediately 
beneath the epithelium of the lens and invade the space between the band of the 
lens and the band of disjunction, which space is clear in all other forms of cataract. 

In the case reported by Schnyder, and in Goulden’s two cases, these changes 
were seen at both the anterior and posterior cortex of the lens. In the present 
case the typical changes are confined to the anterior cortex; in the posterior 
cortex there is a broad pigmented band, in which details are not clearly made out. 
Another feature of interest in the present case is the coincidence of the deterioration 
of vision with the onset of pregnancy. Vision began to fail in March, and the onset 
of pregnancy (the first) dates back to a month before. Since January, 1929, the 
urine has been free from sugar and the blood-sugar has been kept normal by the 
administration of insulin. 

The patient is under the care of Dr. H. V. Morlock, whose courtesy in permitting 
the demonstration of this case I wish to acknowledge. 


REFERENCES, 

1} ScHNYDER, W., Klin. Monatbl. f. Aungenheilk., 1928, Ixx, 45 ; ibid., 1924, Ixxiii, 418. 

2; GOULDEN, C., Proc., Roy. Soc. Med , 1927, xx (Sect. Ophth.), 67; Trans. Ophth. Soc. U.K. 
1928, xlviii, 97 

Foreign Body, (?) Copper Wire, in the Eye.—A. F. MAcCALLAN, C.B.E., 
F.R.C.S., and JEAN M. DoLuAR, M.B.—Patient, a married woman, aged 23, was 
working with a machine making induction-coils out of thin copper wire on July 10, 
1929. She felt something hit her right eye causing pain. At the Koyal Eye 
Hospital, next day, she was treated for an abrasion of the cornea; there was little 
inflammation. On September 23 it was noticed that there was keratitis punctata 
of the injured eye, and a hole in the iris, at about 9 o’clock. The vision in each 
eye was §. 

The eye was radiographed at Westminster Hospital and a foreign body was seen. 
It has since been radiographed by Dr. Martin Grey, the radiologist, at the Royal 
Eye Hospital, who reports that a metallic foreign body is situated in the globe in the 
lower half of the eye. The anterior end is 12-5 mm. from the front of the eye and 
8-34 mm. to the inner side of the centre of the pupil. The posterior end is 18 mm. 
from the front of the eye and 1-18 mm. to the outer side of the centre of the pupil. 

The patient states that occasionally when she is working with the machine, very 
thin fragments split off longitudinally from the wire and embed themselves in the 
skin of her neck, from which she has to pick them out. 
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Although there is little sign of ciliary injection, there is a considerable amount of 
keratitis punctata, which is increasing. It has been impossible, as yet, to detect any 
foreign body in the globe. The vitreous and fundus appear to be normal. No help 
has been obtained from examination with the slit-lamp. The foreign body is non- 
magnetizable on testing with the giant-magnet. An incision in the sclera is suggested, 
with an attempt to seize the fragment, after permission has been obtained to excise 
the eye in case of failure. 


Mr. BERNARD CRIDLAND said he had had a case in which a piece of copper, a fragment 
of a percussion cap, had entered the eye. He could see it, and believed he would be able to 
remove it easily. He opened the globe and made what he thought would be a successful 
grab at the foreign body with sclerectomy forceps, but failed to secure it. Keratitis punctata 
had not developed in that case. He did not think that in the present case one should attempt 
to remove the foreign body through an opening, even though it might be localized by the 
skiagram. 


POSTSCRIPT.—Further report.—The eye was enucleated, no attempt being made 
to remove the foreign body. Mr. Charles Yow, pathologist at the Royal Eye 
Hospital, reports as follows: The eye was frozen and was divided sagittally. A fine 
strand of bright copper wire, 9 mm. in length, was seen to be lying behind and 
against the ciliary body in the outer half of the eye. There was no apparent 
pathological change in the vitreous or around the copper wire. 


Demonstration of the Cheiroscope. 
By KE. E. Mappox, M.D., F.R.C.S. 


SQUINT-TRAINING is a subject about which opinion is at the moment divided into 
two extremes, one that it is always successful, the other that it is never so. The 
truth lies between the two. It is of great value in selected cases when made 
sufficiently intensive and prolonged. 

Before speaking of the cheiroscope, I wish to pay a tribute to Mr. Worth for his 
amblyoscope which has for many years been facile princeps among squint-training 
apparatus and which, together with its “ mounted daughters,”’ the synoptiscope and 
synoptophore—will continue to fill its post of honour. 

The cheiroscope approaches the problem from a different and complementary 
angle, on the simple principle of pressing the hand into service to educate the eye. 

In infancy the hand and eye mutually perfect their training by trial and error. 
The name of the cheiroscope (from “ cheir,” the hand, and “ skopio,” I look) indicates 
that its object is to rehearse this early process when a squinting eye needs re-training. 
That the educational understanding between the two organs does not cease in later 
life is well illustrated by Colonel A. E. J. Lister’s published case of a girl, aged 8, 
blind from birth. After extraction of the cataract, Colonel Lister observed: “‘ It was 
very interesting to watch the child learning to see, as at first she had to feel an 
object in order to identify it, and then she learned to recognize it by seeing it ”’ 
(Trans. Ophth. Soc., 1928, xlviii, 96). The utility of the hand in helping the eye 
could scarcely have a better illustration. 

The cheiroscope is simplicity itself, consisting only of two lenses or prismo- 
spheres suspended over a drawing surface (fig. 1). The pattern shown is provided 
with a double mirror, suspended midway between the lenses, and capable of being 
swung to either side. There are four ways of using it, which we may describe as 
those of (1) the “ covered mirror,” (2) the “ absent mirror,” (3) the “ oblique mirror,” 
and (4) the “ vertical mirror.” In the first, the mirror hangs perpendicularly and is 
de-mirrorized by a cover which is white or black to match the colour of the drawing 
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urface (fig. 2). Then a picture, laid on one side of the partition thus formed, may 
ave its displaced image drawn, or traced over, on the other side. One eye sees the 
picture, the other the pencil that draws it (see fig. 3a). I lay great stress on drawing, 
however elementary the skeleton diagrams may be. Children soon tire of merely 
looking at the same pictures over and over again, for the wandering mind characteristic 
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of childhood is generally accentuated in squinters. But give a child something to 
draw or do with his hand, and then see with what intensity he bends to his task, 
quite forgetful of his environment, especially if the task is an ever-fresh one. The 
eye belonging to the hand is tempted to the spot with which the hand is occupied 
and does its best to help it, even though it only wakes up to do so gradually, while, 
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at the same time, the surgeon learns what the child’s brain is doing by watching the 
hand. It is this kind of intensive effort that the cheiroscope seeks to cultivate, 
for without mental concentration little is effected. 

What happens is this. The relaxation of accommodation by the lenses causes 
crossed diplopia of the two halves of the drawing surface, so that they mcve 
together, bringing objects laid upon them into proximity or fusion, as required. 
Thus, a bead beneath one eye can have a ring, seen by the other eye, placed 
apparently round it by the child, as in fig. 3. Small toy animals, each seen by a 
different eye, can be made to kiss each other, or, if similar, be blended into one, or 
the child can place a ring round one, or feed it, or even draw it. Worth’s diagrams 
make quite good pictures for drawing, the child tracing over what is really the image 
of the picture. 

In the cheiroscope we make great use of the attention-arresting effect of motion. 
The principle is well understood by animals; for instance, birds know that if they 
lie still they are not likely to be seen by the hawk. With the cheiroscope, one or 
both objects can be kept in movement, as when a fly, butterfly, or mouse, is moved 
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Fig. 4. 


about on one half of the drawing surface by the teacher, while the child moves a 
spider, butter-fly net, or cat, on the other half to try and catch it. The surgeon can 
raove his finger on one side while the child attempts to place its own finger on the 
moving image, which appears beneath the other eye. In an earlier form of 
cheiroscope, called the ‘ eye-wakener,’’ which I showed at Oxford last year, but 
which, having no mirror, is not available for convergent squint, the prisms are 
adjustable and rotatable, so as to make the images appear to wobble, a principle 
worth adopting in this instrument. 

It is a great advantage not to be limited to one set of pictures. The pictures may 
be cut out of the numerous children’s books and periodicals, Christmas cards, 
cigarette cards, and so on, and can be collected by the children themselves in great 
variety. All kinds of exercises, besides drawing, will occur to a resourceful teacher, 
sympathetic with the child mind and yet able to control it. Thus, the picture of a 
pretty little girl on one side can have a bead necklace painstakingly constructed 
round its neck by the child, bead by bead, held in forceps, one eye all the time seeing 
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the little girl, and the other the beads. A fierce open-mouthed lion on one side 
can be fed by red beads on the other, first placed in its mouth, and then gently 
wheedled, by a paint-brush, down its cessophagus into its paunch; when this is well 
filled by a number of different beads, it may be assumed that he is well fed. Green 
heads can be used for feeding a cow, and be brought up again for chewing the cud. 
The possible exercises are limited only by the teacher’s ingenuity, while continual 
variation sustains the child’s interest. 

For the second (absent mirror) method, we remove the mirror completely and 
scatter a number of beads and rings over the whole of the drawing surface. The 
child, provided with a pair of forceps, is told to pick up the beads and put them in 
the rings. Some it can pick up quite easily, while others are “ fairy beads,”’ being 
images only, and thus resist all its efforts. A coin placed in the centre (fig. 4) will 
appear double, and if the child be told to insert another object between the two 
images it will place it to one side or other of the coin, according to whichever 
eye is the master eye at the time. 

To cultivate fusion, later on, we revert again to the covered mirror, when two 
similar beads or brass rings make a good start, one on each side of the covered 





mirror, and they can be drawn slowly apart by an almost invisible hook. Dominoes 
make excellent objects for this purpose, because, as the dots are different on the two 
images, we can tell whether there is fusion or not by the combined number of dots 
seen on the single image. Again, ordinary stereograms, as made for stereoscopes, can 
be cut in half, one half being laid on one side, motionless, while the child adjusts the 
other half to agree with it. 

hang however, the “ covered mirror” method is excellent for eyes that are nearly 
straight, it is not available for pronounced squints, because with them the visual lines 
meet oa floor of the instrument too close together and leave little room for any play 
with moving objects. Here, the third, or ‘ oblique mirror”? method comes to the 
rescue (fig. 5). A slanting mirror is placed beneath one eye so as to leave the other 
eye free to roam over the whole floor of the instrument, thus resembling a one-sided 
Wheatstone stereoscope, the other side of which, however, is replaced by a drawing 
surface. The mirror can be set at any angle. The most useful is probably 40° 
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from the vertical, where it is held by a catch (fig. 6). This requires a picture carrier 
sloped 10° from the vertical. The exact slope of the picture carrier is calcu- 
lated to allow the image of the picture to fall horizontally on the floor of the 
instrument. Any other angle would make it slant (fig. 7). For example, with a 
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mirror 20 from the vertical, a picture must have a slope of 40° from the horizontal 
as the rule at which I have arrived is that the angle of the picture from the horizontal 
must be double that of the mirror from the vertical. 

Owing to the lateral inversion caused by a mirror, only symmetrical pictures 
such as front faces of men or animals, boxes, vases, bird-cages, etc., are suitable for 
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sion exercises with the oblique mirror. For drawing purposes this limitation does 
not exist, since it is then immaterial whether a face or animal looks east or west. 
\ second mirror, as in fig. 8, would meet the inverting difficulty, but I have not 
thought it worth while so far. 

A rotating wheel on the picture carrier has been devised ; on this one animal may 
appear to chase another, as for example a spider after a fly. 

The fourth method is that of the “vertical naked mirror,” which is suitable for 
convergent squints of very high degree. For extreme cases, both surfaces of the 
mirror can be used, and since each mirror causes lateral inversion, the images are 
congruous and ¢an be fused. For lesser squints, a single surface is more convenient, 
and in either case the vertical mirror method has the great advantage of a fiat 
surface on each side for beads, small toy animals, or other solid objects which the 
picture carrier cannot support. 

The two essentials for squint training are perseverance and concentration. It 
makes a difference whether we knock at a front-door softly or loudly, and sometimes 
we have to knock repeatedly before it opens. It is so with the brain. Exercises 
may seem to have no effect for some time, and then suddenly succeed, the effect 
being cumulative, each one, though apparently disappointing, contributing to the 
final end. 
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[ need hardly add that squint-training is not a single-handed affair, but is greatly 
helped by the four already familiar measures, refraction, occlusion, prisms and 
operation, to which it, in turn, is helpful. 

The full correction of refraction goes without saying. Bifocals, with about 1-5 D. 
added for the reading portion, have the double advantage of lessening accommodation 
ind its associated convergence, at reading distance, and in distant vision of compelling 
the eyes to look a little higher than they otherwise would do, thus bringing into play 
the well-known tendency for squint to lessen on looking up. 

Prolonged continuous occlusion of the fixing eye should, if possible, precede the 
training, the occluder being transferred to the squinting eye during school hours. 
During the first part of the training it is also valuable, until the fusion faculty is 
awakened fully. Then the correction of hyperphoria by prisms is important. 
javal’s plan of never letting both eyes be naked at the same time is undoubtedly 
based on right principles, since for all the time that the “good” eye is free, it is 
nhibiting the vision of the squinting eye and confirming its amblyopia. It is true 
hat parents, loving to enjoy the little faces of their children, naturally object to 
veclusion, but with judicious explanation they should be sensible enough to see that 
the future is more important than the present. 





54 Proceedings of the Royal Society of Medicine 12 


There is no need to wear a completely opaque occluder. One made of translucent, 
slightly milky celluloid would be best, almost allowing the eye to be seen througlr it, 
and yet sufficiently impairing the form sense to stultify the vision. I would suggest 
that in most cases “ amblyopia, ex anopsia,’’ is a misnomer. The suppressed vision of 
a squinting eye is not due to want of seeing (anopsia) but to seeing too much, and 
because its vision is a nuisance the brain blinds it. It would be more truly called 
“amblyopia, ex dysopsia.”’ 

The shell, like Mr. Doyne’s occluder, should, however, completely surround the 
eye, allowing no chink. 

Temporary prisms to lessen subjectively the amount of squint are of great value 
as soon as fusion desire has been awakened, or has been acquired by instruments. 
They lessen the jump to permanent fusion. 

Lastly, when best to operate is a difficult question. When non-operative means 
are given the first innings, and prove almost certain to be unsuccessful, or to require 
so long a stretch of time as to jeopardize eventual efficiency of the brain-eye, 
operation is desirable as soon as it becomes inevitable, regardless of the youthfulness 
of the patient. If good strong fusion is obtained and strengthened by exercises, 
there is little or no fear of the eye turning outwards in later life, though, in the case 
of very young children, it is perhaps prudent to mention the possibility that a final 
adjustment might be necessary in a few years’ time, owing to the early age at which 
the operation was performed. The youngest patient on whom I have operated was 
a boy aged sixteen months, who had a squint of 35°. I sometimes wonder if I 
deserved so good a result, for the eyes have been straight ever since. 


Discussion.—Mr. ERNEST CLARKE said it had been suggested that the addition to be 
given for the bifocals should be the latent hypermetropia. Tor instance, if under atropine the 
child had 3D. of hypermetropia and he came out of the atropine only accepting 1 D., then 2 p. 
were added to the lower portion of the bifocal. Mr. Maddox had said that he added 13 pD. in 
every case; was this the best according to his experience ? 

With reference to the occlusion of the good eye. Of course, the old plan of placing a 
clip over the glass was useless and he quite recognized the fact that the occlusion should be 
carried out all day, if possible, but, in his experience, the parents would not consent to this. 
He generally arranged that the child should have the eye occluded during meals and for an 
hour afterwards. He would like to know if, in Mr. Maddox's opinion, that was sufficient. 

The cheiroscope was certainly a most ingenious and delightful instrument, but, of course, 
a surgeon could not give the proper time to its use and must rely upon someone who had 
been trained for that purpose. 


Mr. BERNARD CRIDLAND asked what Mr. Maddox called “ full correction ’’ of the refraction 
error. Mr. Worth had said that one should correct to within 0-50 of the total amount of 
hypermetropia present, and he would like to know whether Mr. Maddox corrected as fully 
as that. 

His own experience as to occlusion was that the best results came from occluding the 
eye all day long, and he applied rubber plaster to stick the lids together. It was borne well 
by the child, and there was no question of peeping behind it. In a week’s time it often 
resulted in an improved vision from ¢‘5 to §. 


Mr. O. GAYER MORGAN asked what was the earliest age at which the possession of a 
sense of fusion could be recognized, as it was much simpler to train this sense if the eyes 
were straight and the “blinding” effect on the squinting eye was then overcome. He 
advocated early operation before training. 


Mr. E. R. CHAMBERS asked at what age it was possible to correct any existing hyperphoria 
in the squinting child, and by what means the error was investigated. 


Mr. DAVID WILSON said that the gap between the age of children seen at Welfare Centres 
and that of the school child (5 years) ought to be noted so that early cases of squint could 
be continuously followed up. 
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Mr. E. E. MAppox (in reply) said that if the non-squinting eye was treated by atropine 
continuously, then a full + 3 D. addition, at least sometimes, should be made for the lower 
segment of that bifocal. He only prescribed atropine, however, when the parents objected to 
complete occlusion. Atropine, though valuable as far as it went, did not wholly obliterate the 
noxious influence, through the brain, of one eye upon the other. Occlusion of the non-squinting 
eye, as a preliminary measure to either training or operation, could not be too constant, and 
he remembered a boy, aged 7, whose vision improved from ,°5 to 3% in three months with 
treatment by complete occlusion only. The reason he advocated so low a bifocal addition 
as 1-5 D. in the absence of atropine, was that he did not like extreme measures, since 
children ran about, and it was not wise to limit their vision too much. It was enough 
addition to give the squinting eye the benefit of its handicap for objects below the dividing 
line, yet not enough to incommode the child seriously. 

As to the question of how large a part of each day there should be occlusion, the ideal 
was often not attainable, owing to educational requirements, or the difficult nature of some 
spoilt children, so that half measures, such as the wearing of a shell at mealtimes, had often 
to be reluctantly used. If ophthalmic surgeons generally would advise full measures, parents 
would soon be educated to expect them, but if one ophthalmologist ordered thorough occlusion, 
while the next gave a lighter sentence, naturally the latter would be preferred. It was not 
sufficiently realized that a recovered eye lasted for life, while a large part of school education 
did not. The rational plan was that advocated by Javal, namely, never to have both eyes 
released from cover at the same time. During school hours, the shell should be over the 
squinting eye, but for the rest of the day it should be over the non-squinting one. Plaister 
would be worth trying, but did not the child sometimes pull it off? [Mr. CRIDLAND: “I have 
never seen a child pull it off.”| Collodion applied to the long eyelashes of the upper lid, to seal 
them down, might be worth a trial as a mode of occlusion. 

With regard to the age at which we might reasonably foretell whether fusion sense was 
regainable, this depended on the varying intelligence of different children, and we often had 
surprises, so that we could not be sure about obtaining fusion until we had obtained it. 

Many exercises must be tentative to this end. There were two classes of alternating 
squint said to date from birth. In Mr. Worth’s “ essential ’’ kind there was no fusion faculty 
to cultivate, and training was only wasted. In other cases, however, the mechanism seemed 
to be present, though unused, and in some of these success was attained, as for example, in 
a recent case of a girl, aged 12,on whom he (the speaker) had operated. The parents thought 
that the defect dated from birth, but after operation, a prolonged series of exercises produced 
not only fusion, but complete depth perception. Of course, the parents’ observations about 
the “ dating from birth’? may not have been correct. 

He agreed that squint training was much more advantageously instituted after the eyes 
had been operated on. 

As to the age at which it was possible to measure hyperphoria in children: with modern 
instruments it was easy to do so approximately quite early in life, especially after a course of 
training, for the exercises seemed to wake up the brain as well asthe eyes. Parents and 
teachers often spontaneously remarked on the brightening of the child’s mind. With the 
cheiroscope, if a ring, e.g., was placed on one side, and a bead apparently in its centre, on the 
other, it was easy to see if one was higher than the other. The synoptiscope also supplied 
evidence, and so did the rod test, as to how much hyperphoria was present. 

The length of time for which the training should be continued depended very much on 
whether one was making headway. If improvement was steadily, even if slowly, taking 
place, it was always worth going on with it, if practicable, as even a little “ eye property” 
was valuable property. 

As to the use of atropine, sometimes one had to concede this method to parents, since it 
did not temporarily disfigure the face like a shell, or subject the eye to unnatural confinement 
(which however did no harm). When the shell was impracticable, the next best thing was 
to use atropine, but, as Mr. Worth emphasized, in the fixing eye only. 
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Two Cases of Acute Retrobulbar Neuritis due to 
Latent Sinusitis. 


By Rosa Forp, M.B. 


AT a discussion on this subject in 1926,) Mr. E. D. D. Davis reported that of 
76 cases of retrobulbar neuritis which he had investigated, 30 (i.e., 39%) were without 
ascertainable cause. The two cases I have shown to-night were in this unexplained 
category at first, and one had so remained for three and a half years, but later 
evidence seems conclusive that the condition in both cases was due to a sinusitis so 
latent that every rhinological test in ordinary use failed to detect it. 


I.—A man, aged 31, consulted me in 1926, on account of a blind right eye. I found slight 
pallor of the disc, a central scotoma and vision g%. Sinusitis was suspected, but his only 
symptom was a quite negligible post-nasal catarrh of three years’ duration, and the only sign 
was in the washings from the posterior sinuses, which contained a few pus-cells micro- 
scopically and gave a culture of Bacillus alkaligenes. These were disregarded as probably 
contaminations. Clinical examination of the nose and radiological examination of the 
sinuses were negative. Under general treatment vision. slowly improved, so that after 
about a year it had risen to 7. Two years later the man reported that the improvement 
had been maintained, but that he had remained subject to frequent attacks of misty vision 
and slight pain at the back of the eyes until nine months ago, when these entirely ceased. 
At the same time his post-nasal catarrh, without apparent cause, became marked, and had 
since increased, until it was so uncomfortable that it frequently disturbed his rest at night. 

Nasal examination now shows signs of double ethmoiditis, with mucopus in quantity on 
the right side. Vision is $. My interpretation is that the sinusitis was at first latent, and 
the very inadequate drainage into the nose showed itself by the slight nasal catarrh. The 
pent-up secretion affected the optic nerve, causing the central scotoma, but whenever the 
secretion found more adequate drainage, the vision cleared ; when the drainage was less than 
usual an attack of misty vision ensued. With the establishment of free drainage, as shown 
by the marked catarrh, all eye symptoms ceased. 

II.—A woman, aged 42, consulted me in July, 1929, on account of a blind right eye. | 
found slight pallor of the disc, a central scotoma, temporal contraction of the field and 4‘) 
vision. She had had severe pain over the right cheek, which sometimes became swollen. 
Sinusitis was again suspected, but there was no catarrh at all, and no history of such, 
nor was any mucus or pus found on nasal examination, though some hyperemia and cdema 
over the right ethmoidal region were reported. A skiagram showed a slight cloud in the 
right sinuses, especially the antrum which was therefore irrigated. As the washings 
returned perfectly clear and gave a sterile culture, the nasal surgeon regarded the antrum 
as free from infection. Nevertheless, in view of the blindness and pain, it was decided 
to operate, and when the antrum was opened it was found to contain clear jelly-like 
mucus and a small polypus. which seemed to afford evidence of a low-grade infection. A right 
partial middle turbinectomy was performed and the ethmoidal cells were opened. These 
were apparently normal. The effects of the operation were marked relief of pain, 
shrinking of the scotoma and enlargement of the field, which lasted about five weeks and 
then relapsed, the nose then being reported perfectly normal. 

The effect of operation on the pain and field of vision, the presence of mucus and a 
polypus in the antrum, together with the cloudy right sinuses seen in the skiagram and the 
history of pain and swelling of the right cheek seem complete evidence of a causative 
sinusitis. Yet all the usual methods of diagnosis left the rhinologist uncertain of its 
presence. 

It seems remarkable that in both these cases so severe a neuritis could be caused 
by a sinus affection which gave practically no evidence of its existence in the nose, 
and remained undetected with certainty by all the usual rhinological tests. 

A natural corollary is that some more conclusive rhinological test would be o! 
great help in the diagnosis of similar cases, and might even result in a significant! 
diminution of the unpleasantly high percentage of unexplained cases. 


1 Proc. Roy. Soc, Med., 1926, xix (Joint Disc, Sects. Ophth. and Laryng.), 85, 
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In Case I the ocular symptoms brought the patient at first to the ophthal- 
mologist. Now that the case is seen to be rhinological in awtiology and pathology 
t is naturally transferred to the rhinologist. The continued need for ophthalmic 
advice, however, is shown by the course of events in the second case. After a 
partially successful operation the nose has become quite normal, whilst the neuritis 
has recurred. The sinusitis, latent at first, became again latent on recovery from 
the nasal operation, and once more the only symptoms are ocular. Similarly, in 
Case II, nasal operation may presently lead to disappearance of the muco-purulent 
secretion and a satisfactory nasal condition, but unless all disease has been 
eradicated, a latent sinusitis may again be established, with only ocular symptoms. 
The ophthalmologist must therefore be prepared not only to make the preliminary 
diagnosis, but to hold a “‘ watching brief’’ throughout the whole course of the case 
till cure is established. 

In the first case, spontaneous recovery occurred, and is apparently complete, for 
central vision in now almost normal. Yet the danger of trusting to expectant 
treatment is shown by the general dimming of the whole field of vision. Some 
damage to the optic nerve has evidently occurred, and as it is nine months since all 
eye symptoms disappeared, this is probably permanent. Moreover, recovery was 
extremely slow, and for three and a half years the patient endured discomfort and 
anxiety. 

There is a fear in such cases as these that the obscure retrobulbar neuritis may 
be an early sign of an oncoming disseminated sclerosis and this view is sometimes 
responsible for a hopeless prognosis. Such a possibility, however, must make it 
doubly important to eradicate any doubtful focus of infection, since James Dawson 
describes disseminated sclerosis as a subacute infection of the nervous system, 
possibly of autogenous origin. Thus, the retrobulbar neuritis and disseminated 
sclerosis may both be due to such a septic focus as is offered by a latent sinusitis. 

In conclusion, the cases reported suggest that in some of the very large 
percentage of unexplained cases of retrobulbar neuritis, the condition may be due to 
a latent sinusitis which every rhinological method of diagnosis in ordinary use may 
fail to detect with certainty, and that we are therefore in need of some more 
conclusive rhinological test. P 


Discussion.—The PRESIDENT said he thought that the case in favour of sinusitis being a 
cause of retrobulbar neuritis had been understated at the debate on the subject held four 
years ago. 

Mr. D. LEIGHTON DAVIEs said that he agreed with Dr. Ford’s view as expressed in her 
paper. He had in mind two cases of retrobulbar neuritis in which the nasal sinus had been 
declared normal. As the vision was steadily deteriorating, the sphenoidal sinus was washed 
out and in each case organisms had been grown on culture. The cases had been under 
observation for two months or so, and there had been no improvement, yet within ten days 
of opening up the sphenoidal sinuses the vision had improved, in one case from 45 to §. He 
therefore felt that although the nasal passages might appear normal, some latent sinus 
infection might still exist. He believed that retrobulbar neuritis due to nasal sinus infection 
was not so uncommon as had been stated. 


Mr. FOSTER MOORE said he felt some doubt as to whether the presence of sinusitis was 
established in these two cases. 

He made it a practice to admit as in-patients all cases of retrobulbar neuritis so as to 
have them examined by the rhinologist, the neurologist, and the physician, and also 
radiologically. 

He did not forget the close relationship of the sphenoidal sinus to the optic canal, and it 
seemed likely that the optic nerve might become involved in cases of inflammation of this 
sinus, but he had not yet seen a case in which he felt satisfied that retrobulbar neuritis had 
arisen from this cause. Infection of the ethmoidal sinuses or the antrum of Highmore was 
even more unlikely as a cause. 

The nasal cavity and its air-sinuses were so intricate, and subject to irregularities, 
that critical care was needed in these cases to avoid attributing importance to what was 
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merely a variation, and in this connection he was impressed by the insistence of some 
observers that cases of latent sinusitis were apt to be overlooked as a cause of retrobulbar 
neuritis. He was inclined to believe that the sinusitis was indeed so latent that it could 
not be held responsible for such a serious trouble. 

Mr. E. D. D. DAvis asked how many cases of retrobulbar neuritis Dr. Ford had seen 
altogether. 

_ Every rhinologist would welcome a closer co-operation with the ophthalmic surgeon in 
cases of retrobulbar neuritis. He had seen three cases in which the condition did not clear 
up after he had opened the ethmoidal and sphenoidal sinuses and found nothing. He had 
followed up these cases for two or three years, and in them all disseminated sclerosis had 
developed. The rhinologist sometimes found it difficult to exclude sinus disease, but he, 
personally, would always operate if the ophthalmologist asked him to do so. He had known 
cases of optic neuritis in which the inflammatory signs could be seen by the ophthalmoscope 
and in which recovery had taken place after the treatment of a definite nasal sinus 
suppuration. There had been a dramatic improvement after the nasal operation and the 
patients had remained well for some years. 

Mr. B. CRIDLAND said that during the last two years he had had such a case in which 
there was not any suggestion of disseminated sclerosis. Vision had been down to ;%; in 
each eye and there was a central scotoma. Mr. Lowndes Yates washed out the sphenoidal 
sinuses, and within a fortnight the field of vision had widened to almost normal and the 
central vision had improved to §. 

Miss Forp (in reply) said that for fifteen years she had been watching the development 
of a case of disseminated sclerosis which had at first been one of retrobulbar neuritis. She 
had thought that by preventing infection of the nervous system the tragedy of disseminated 
sclerosis in later life might possibly be avoided. 
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Urological Statistics as a Criterion of Progress. 
By Frank JEaAns, F.R.C.S. 


ONE of my colleagues is fond of saying that “science is measurement”. 
Speaking epigrammatically, that is a good definition; measurement is certainly 
necessary if proof of a new scientific fact is required. It is certainly a good thing 
to tell students that they must be accurate as to fact. But the definition seems 
rather to fail clinically, because clinical surgery and the treatment of patients are 
not entirely “ science.’’ Medicine is a science, surgery is an art, whilst general 
practice is an inspiration. Decimal units are no doubt helpful for international 
comparisons with Continental countries, but one cannot help feeling that sometimes 
they are used to give a more learned colour to a treatise. 

[ will instance one case in which science and measurement are so completely 
identified that confusion instead of simplicity is the result. It is an old German 
formula for estimating the palpability of the normal kidney. It consists of measuring 
the distance from the ensiform cartilage to the symphysis pubis, and the patient’s 
circumference at the level of his umbilicus, and then by adding or subtracting or 
dividing a certain figure is obtained. If this figure is over a given number the 
normal kidney can be felt. If it is under that number the kidney is not palpable. 

Now what is the plain English of this? It is that in a long thin man you can 
feel the kidney, and in a short fat one you cannot! 

The same type of affectation sometimes prompts a man who has a son and a 
daughter to say, * 50 per cent. of my progeny are male and 50 per cent. are female.” 

The first requisite in statistics, however, if they are to be of value in governing 
our operative procedure in a particular case, is that we should realize the number 
and the importance of the factors which contribute to them, and we must know 
how many of these factors are constant. I maintain that a large number of factors 
in statisties are not constant. It is difficult to think of more than two or three 
factors which are constant and definite, that is, which admit of no contradiction as 
to the definition. One is the name of the disease—for instance, prostatic enlarge- 
ment—with a qualification, innocent or malignant; even here differences of opinion 
occasionally arise, as a result of confusion of nomenclature, but they are not of 
very great significance when the definition is explained. Another is the age of the 
patient, because that isa number. With regard to numbers I may remark, in passing, 
that since the invention of the clinical thermometer which converts the severity of 
any fever into a number, far too much attention has been paid to the body 
temperature, especially by the laity, and some years ago the absence of a rise lulled 
surgeons into taking no operative action in extremely toxic cases such as those of 
gangrenous appendicitis. A third constant is the sex of the patient. 

When we consider other factors which affect the mortality, we become more 
vague. The duration of the disease. Is it days, weeks, months or years since: 
(a) the condition began; (+) the symptoms were produced? This is a difficult 
matter to put into a column of numbers, because if we divide such a column into 
days, weeks, months, and years, we are suddenly brought up against the clinical 
fact that one patient may reach in a week a condition of good health or ill health 
which has taken years to produce in another. It is the old fallacy about the “ fourth- 
day appendix ”’ which may be in a state arrived at by some patients in twenty-four 
hours and by others in ten days. 
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The next factor—the presence or absence of sepsis—is unassessable by figures. 
Can we have three columns: (1) aseptic; (2) septic: (3) very septic? And can 
microscopic and purely scientific details help us here? During the war the 
pathologists helped us to decide when to suture septic wounds by making what 
was irreverently called a “ bug-chart,” but I believe that if a surgeon had suggested 
that a pathologist should count the organisms in a microscopic field and report on 
it, he would have been told that such a course was unscientific and unreliable. 
The war forced this method on us and we have saved valuable time in convalescence. 

No such estimates can be applied to prostates. I must say here that I have 
found an opinion of Mr. Hurry Fenwick very valuable, namely that the two extremes, 
in point of time, of prostate patients, are the best subjects for an operation. He 
said, from the point of view of sepsis, that the operation on the sterile, virgin 
uncatheterized prostate can be carried out aseptically very successfully. The 
patient at the other extreme, who has led a catheter life for years, and a careless 
catheter life, has probably a well-established cystitis, and has, therefore, an immunity 
to infection, which means that the surgeon, if he does not introduce new organisms, 
can operate without risk of increasing the sepsis. (A parallel to this is an 
appendicular abscess. Formerly when an abscess had been opened it was thought 
wise to wait several weeks or months before performing appendicectomy. My 
view is that the time to do it is the moment the abscess has healed, because 
the patient is then at the height of his immunity to that infection—as proved by the 
abscess healing). 

Other immeasurable and unassessable factors which, not being capable of being 
described by a number, may, therefore, be said to be unscientifically classifiable, 
are concomitent diseases, such as arteriosclerosis, the derangement of liver function, 
kidney diseases unconnected with obstruction, and the liability to bronchitis. Aman 
of prostatic age is rarely in perfect health in other respects, and there is no law 
preventing us from having two diseases. At the same time these conditions may 
be added as a footnote to statistics, to help the understanding of the figures given, 
but these at best are vague and introduce further inconstancy, 

The temperament of the patient. How is this to be described in a column of 
figures? Yet every surgeon of experience knows that the consideration of the 
temperament of the patient has sometimes been the deciding point in favour 
of or against the performance of an operation. 

The weather. I will say nothing with regard to this, except that Kocher said: 
“Never do a thyroidectomy on a foggy day.” I think this advice well worth 
considering with regard to any operation which is liable to lead to pulmonary 
complications. 

The last of the most important factors is also an inconstant one: the surgeon 
who does the operation. This column may include the work of many surgeons, if 
statistics are taken from a large hospital with a large staff, or from a large group 
of hospitals. It has been stated that the greater the number of figures, the nearer to 
truth do statistics approach, but in the case of very large figures (pooled statistics 
the element of difference in technique of operations and the element of difference in 
stages at which operations are performed, are introduced, and no man can 
maintain that all operators are equally skilful. But, supposing we restrict ourselves 
to one surgeon in order to eliminate the variation and inconstancy of different 
surgeons, we are met with another inconstant factor—the stage in the career of the 
surgeon. There are three curves, the peak of each being at a different age. 

“D,” which occurs at the age of about 30, is the peak of the daring of a surgeon, 
who belongs to a class described by the late Sir William Mitchell Banks as 
“ the enterprising young surgeon who would amputate a man’s head and neck because 
he had acold.” That is not so important a peak in our comparison, because daring 
is a curable disease and one grows out of it. 
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“E” is the peak of the surgeon’s efficiency and “F” is the peak of his fame 
Perhaps it would be diplomatic not to put an age figure to either of these peaks. 

A block of statistics taken from each of these periods will not lead to the same 
kind of figures as a statistical survey of the whole three periods (a similar 
difference between the mathematical average age and the clinical average age of 
umbilical hernia. They are seen in infancy and in old age. The mathematical 
average is about 30, when, clinically, we hardly ever see them). 

Now, going back twenty-five years, what are the factors that should make our 
results better now than then ? 

First, with regard to asepsis; in my experience nothing has been added to the 
ritual and technique of the operating theatre since I was first a gynecological 
resident at the Liverpool Royal Infirmary. The technique in that theatre was as 
perfect then as it is in any theatre to-day from the moment when the whole team 
changed into white sterile clothes until the patient was back in bed. All practising 
surgeons of my age can be regarded as trained aseptically, and as being to-day 
reflexly, automatically, and autochthonously aseptic. 

The septic surgeons have all been removed by death from this world, or by 
retirement from a sphere in which they can be of any potential harm. We can 
assume I think that most results published twenty-five years ago were the results of 
aseptic surgeons, because if the publishers of these results were foremost in urology, 
they were probably foremost in asepsis. I have purposely refrained from going back 
to an earlier period, in order to eliminate the gross factors of accidental operative 
infection, but of course if anyone wants gross figures, he can reflect on those from 
St. Bartholomew’s Hospital, when a change was made from passing a sponge 
from one case to another to the employment of fresh tow. The mortality, which 
was largely due to sepsis, was halved. This was incidentally an illustration of the 
fact that aerial infection is negligible and that only pathological germs from other 
patients can infect healthy patients seriously. 

The second factor is anesthesia. Certainly we have a wider experience and 
a greater number of different methods of anesthesia, and if this has helped at all it 
has helped in making it easier to decide which is the appropriate anwsthetic in 
a particular case. The public has passed the phase of always being terrified 
of an operation, but is now going through that of saying “the anesthetic is what 
I fear.’ It is, however, being slowly educated on this point. I once saw three 
prostates removed in a Continental clinic, one under general anzsthesia—very 
successful; one under spinal anesthesia (at which the Continental surgeons are 
expert)—fairly successful; and one under local anesthesia—a pure farce or rather, 
I am afraid, regarded by the patient as a tragedy. With regard to anesthetics we 
have realized that “the golden rule is that there is no golden rule.” The extra 
choice, however, is a factor which should make our mortality figures better. 

Perhaps the greatest influence towards improving our results is our increased 
knowledge, in prostate cases, of the efficiency of the kidneys. Methods of estimating 
this must of necessity be expressed in figures and I cannot quarrel with them merely 
as figures, because they have so often helped us to do the right thing. I firmly 
believe that, whatever figures may show, there are many men alive to-day because 
they had preliminary drainage before prostatectomy. I may appear to be alluding 
to figures without giving any, but it is almost the purport of my address that there 
are so many inconstant factors that we cannot rightly take them too seriously. 
There is a further fact suitable for abstract discussion and for this I must go 
outside urology. Take the rough figures for appendicitis treated medically twenty-tive 
or thirty years ago (for although the surgical treatment was recognized as the best, 
medical treatment was employed, either to please the patient or for other reasons). 
Then the mortality figures were almost the same. But there is no doubt whatever 
that of every 100 cases treated medically, 80 were mild, and of every 100 cases 
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treated surgically, 80 were severe. This is an elementary observation, but if all had 
been operated upon it can be assumed that the complete 100 of medically treated 
patients would have recovered and the surgical cases would have become 200, with 
half the mortality, with, however, one assumption, namely, that the diagnosis was 
correct. Those surgeons who, like myself, have done emergency abdominal surgery for 
sixteen years, have come across practically everything mentioned in the text-books 
as ‘conditions simulating acute appendicitis,” and most of them are, when surgically 
considered, worse than appendicitis. For instance, a ruptured gall-bladder, acute 
hemorrhagic pancreatitis, perforated duodenal ulcer and internal strangulation of 
intestines. Now take one of these—internal strangulation in the right iliac fossa. 
Treated surgically, if it is fatal, it appears in statistics as “death from intestinal 
obstruction and operation’’; treated medically to the end, which is death, it would 
figure as “ appendicitis”; treated medically for three days, and then referred to the 
surgeon because it is obviously an obstruction, it still figures as a surgical death, but 
ought to figure as “ appendicitis treated medically for three days,” as it would have 
been had there not been a change of plan. Similarly, in order to be fair to physicians, 
a fatal case diagnosed as appendicitis and operated upon when the patient was an early 
undiagnosable stage of pneumonia, should figure as “ death from appendicitis treated 
by the surgeon.” This alters the value of statistics by the element of wrong diagnosis, 
though it makes no difference to the patient, who is nevertheless still quite dead, and 
utterly indifferent as to the column in which he figures. 

The last factor is rarely mentioned, but affects all of us, and is I think important. 
It is the decentralization of surgery and it applies to all branches. Forty or more 
years ago, any patient requiring an operation came, if he could afford, to London, 
but with the growth of the big cities and the foundation of medical schools, and also, 
I think, as a result of the frequent visits of American surgeons to the provinces, and 
their subsequent reports that a great deal of the more modern surgery was 
being done there, cities like Liverpool and Leeds then became serious competitors. 
Now London should be, and is, the best place for a narrow speciality because 
of its size and because it is the hub of the universe. Specialized experience 
is to be obtained there in greater profusion than anywhere else. But a specialized 
experience is not only quantitative but qualitative, and if we take—to return to our 
subject—a urological instance, what would have happened in the case of a doctor 
forty years ago in a big city? He sent most of his surgical cases to a general 
surgeon, say in Leeds; if he had a doubtful urological case, at one particular 
moment I think he would have sent him to Fenwick, of London; and this 1s where 
the qualitative experience comes in. Now, since the War, history has been 
repeating itself by a further decentralization of all kinds of surgery. Cottage hos- 
pitals—and other kinds—are springing up, and there is now a great deal of surgery 
being done by people who also have general practices. The surgery is the general 
run of cases, if they are considered to be of no particular difficulty ; but anything a 
little obscure or risky is sent to London, Leeds or Liverpool. Pure surgeons are now 
quite accustomed to seeing almost only difficult cases. There are certain districts 
from which I have not seen a straightforward surgical case for years. It is a great 
compliment to any reputation we may feel we may possess, but what is its bearing 
on our statistics? A well-known surgeon told me that 50 or 70 per cent. of his 
gall-bladder patients had been operated on before either for gall-stones or for 
something else. All this makes his cases contain a much higher percentage of 
difficulties. Let us not lay that flattering unction to our souls, that our present 
results are not so good as they might be because we are so very eminent, but it is 
always dangerous to acquire a reputation, deserved or undeserved, for any particular 
speciality, and it leads to the most desperate problems being delivered at our 
doorstep. 

One question I should like to ask, with regard to one’s own statistics, I 
mean those of the surgeon who says when operating: “This is the three 
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hundred and twenty-fifth case and the mortality is, up to the present moment, 
so much per cent.” Has this habit of being deeply interested in one’s own 
statistics any moral or immoral effect on a decision to operate? Theoretically we 
all say at once: ‘No. We are considering the best thing to do for a patient in given 
circumstances,’ but if we know the case is one which will certainly be fatal 


(speaking humanly, because there is in surgery no “always” and no “ never”), 
whereas if an operation is done, the chances are still a hundred to one that it will 
fail, are we not subconsciously influenced by it? We must remember that the 
process of deciding for or against an operation of this desperate character begins 
subconsciously when the patient’s family meets us, saying ‘“ We hope there will be 
no operation.’ These scenes will occur as long as patients are human, and I am 


gently hinting that surgeons also are human. And I am not sure that psychologically, 
and ethically too, it is not better to refrain from operating in a case in which the 
chances of success are so slight as to be negligible, though I think the point is open 
to academic debate. We must remember that the death of a patient from operation 
has a deterrent effect on perhaps twenty other patients whose chances are very 
good. All the statistics in the world will not help us to decide what to do in a 
particular case. The patient does not want to know what happens to a thousand 
people, he wants to know what is going to happen to him. It is a mathematical 
fact in roulette that if the red has turned up ten times the chances of the black 
turning up at the eleventh spin are exactly the same as before. 

[t seems to me that after the age of forty, impressions are more valuable than 
statistics, always provided that the surgeon has not suffered from the particular 
disease himself, because personal experience is graphic but misleading. My 
impression is that our results are better than ever,—but it is difficult to prove by 
figures. 

Urology is a trying subdivision of surgery requiring a minimum of four 
things : good instruments, sufficient experience, the temper of an angel, and the 
determination of the devil. Let it not be thought that I am not in favour of aiming 
high in our results. I agree with several apparently conflicting poetical views on 
the subject. Every surgeon can remember at least one case to which Shakespeare's 
words apply: “ Striving to better, oft we mar what’s well” ; on the other hand, 
Richard Le Gallienne says: “To bridge the octave twixt the dream and deed, ah, 
there's the thrill’; and William Watson says: “ To keep in sight perfection and adore 
the vision is the artist’s best delight.”’ 

Discussion.—Sir JOHN THOMSON- WALKER said that the first point which the President 
had raised was an important one, namely, the effect of one’s own work on one’s own 
statistics. It was a good thing to go through all our cases now and then and see how we 
were doing. 

The President’s observation that one might be a little influenced by “shooting to the 
average,’ was a very wise one. He meant the avoiding of operation in the more difficult and 
serious cases, and its performance in only the easier ones, but he (the speaker) believed 
sufficiently in English surgery to think that very little of that kind of thing went on. The 
great consideration in the mind of the vast majority of surgeons in this country was, not their 
average statistics, but the effect of the operation on the particular patient. 

Another point was the indefiniteness of the terminology. What, for instance, was “ cure ” ? 
What was “relief”? What was, and what was not, malignant disease? The surgeon who 
classified all growths of the bladder as malignant would be able to show an extremely good 
percentage of successful results in operations for malignant disease of the bladder. Another 
surgeon who considered that some of these growths were simple papillomata might suffer in 
comparison with the first, on the statistics collected according to this view. 

With regard to all serious operations there were two important questions. The first was 
~ Could the operation be done and the patient live ?’’ Here statistics were absolutely definite. 
One could prove that the operation could be done, or that it could not. The second question 
was, " From the results which are obtained in these cases, is it worth while doing such an 


operation?” And here statistics were very unreliable. 
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The President had also mentioned asepsis, and he (Sir John) was glad to hear that the 
methods at Liverpool 25 years ago were practically perfect; probably Mr. Jeans was referring 
to abdominal surgery. In the surgery of the urinary tract, he would have been able to tell a 
different story. He (the speaker) remembered that at St. Peter’s Hospital, nearly thirty 
years ago, every time a bladder was opened the wound was surrounded by phosphates and by 
ulcers, and the surgeons were occupied not so much with the cure of the disease as with the 
treatment of this septic condition. That kind of thing, however, did not exist to-day. Sepsis 
still happened, but one never now saw those septic encrusted wounds. Therefore he maintained 
that in the matter of asepsis, improvement had been effected in recent years in this branch of 
surgery. 

A further point referred to in the address was as to the patient not wishing for statistics. 
He, the speaker, was not so sure about that. Patients came to him and asked what percentage 
lived after operation and what percentage died. One would ask, “ Have I a fifty-fifty chance ? ” 
If he replied “ Yes,”’ the patient seemed pleased. 


Mr. J. SWIFT JOLY said there was something imponderable and outside valuation in 
anything which had to do with the body, whether of the human being or an animal. That 
point was brought vividly before him when he was a student by a certain experiment 
done by a famous professor, who at the time was writing a book which dealt chiefly with the 
muscular apparatus of the body, and the strains and stresses on certain muscles and 
bones in particular actions were carefully worked out. The professor in question was at the 
time prosector of the Dublin Zoological Society, and the only seal in the gardens died there. 
That seal used to swim round and round its pond, and always in the same direction; 
no one ever saw it reverse. It was suggested to the professor that the muscles on the outer 
side of this creature would be hypertrophied, while the muscles on the inner side would 
tend to be much less developed. It was thereupon suggested that he should calculate the 
diameter of the pond from the difference in the weight of the muscles of the two sides of the 
seal’s body. He accordingly dissected the seal very carefully, taking out every muscle and 
weighing it against the opposite muscle. At the end of his elaborate and carefully-checked 
measurements and calculation he had proved the diameter of the pond to be one thirty-second 
of an inch ! 

One met with almost similar problems in surgery. Patients were apparently equally fit, 
or equally unfit; in all the tests one could give them the responses were apparently equal, 
yet at operation one did well, the other did badly. This supported his statement that there 
was something which one could not evaluate beforehand. Gradually, the profession was 
getting to a nearer approximation of the truth; but a very long time must yet elapse before it 
could be said, with any accuracy, what the result of a certain operation on a particular 
patient would be. 

With regard to urinary surgery in especial, he thought there had been considerable 
advance in regard to estimating the probable outcome in a given case. During the 
comparatively few years that he had been doing this work he had noted a great difference in 
the accuracy with which one could foretell the result of any surgical procedure in the 
urological domain. This might be regarded as vainglorious, but he believed that urinary 
surgeons could foretell more accurately, as a result of their experience, what the result of a 
particular operation would be than could surgeons who dealt with any other part of the 
human anatomy. 


The PRESIDENT, in reply, said he agreed that it was difficult to define the terms “cure” 
and “‘ relief.’”’ In human beings the betting instinct was very strong, and he had frequently 
heard the risk of an operation put in betting form. He would relate a story, which he 
preferred to think must be pure fiction. A patient thought of having his esophagus removed 
for malignant disease, and he knew that the operation was a serious matter, and he asked 
the surgeon what were his chances of recovery. The reply was: ‘‘ You are bound to recover ; 
the mortality is 19 out of 20; I have overated on 19, and they are all dead!” 
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PRESIDENT’S ADDRESS. 
Oral Sepsis in its Relation to General Disease. 
By J. M. AckrannD, M.R.C.S8., L.D.S.Eng. 


It was no easy matter to find a subject on which to address you, but I feel that 
although much has been written and spoken about oral sepsis and its relation to 
general disease, there is still much to thrash out, and it is in such a Society as this, 
in which different Sections can meet and discuss matters from all points of view, 
that we are likely to overcome some of our difficulties. 

I have always entertained a strong belief in the beneficial results to be obtained 
from joint discussions, and, many years ago, wrote to the British Medical Journal 
advocating the formation of a dental section at the annual meetings of the 
Association. The suggestion received considerable support, and at the Annual 
Meeting held at Oxford in 1904, a dental section was started, at which I was 
asked to be the first Joint Secretary. It is of no small interest that the first 
paper read at that meeting was one by Dr. William Hunter on “Oral Sepsis as a 
Cause of Disease in Relation to General Medicine’’ [1]. This led to an important 
discussion occupying no less than fifteen pages of the British Medical Journal 
That is a quarter of a century ago. Three years later, in 1907, the Royal 
Society of Medicine was constituted in its present form and empowered to form 
Sections. At that time Sir Thomas Barlow made reference to the importance of 
this subject, and the practical result was the gradual recognition of oral sepsis as 
the principal septic infection in medicine, and of oral antisepsis as one of the most 
important and simplest means of prevention of groups of maladies affecting almost 
every system of the body. Dr. J. Mitchell Bruce, a physician of wide knowledge 
and experience, in his presidential address, July 1910, speaking of oral sepsis, said :— 


Its effects are so widespread, so multiple, and frequently so grave, as to make us ashamed 
of our previous blindness to a common source of blood infection, staring us in the face all 


these years.” 


The pathologist has made great advances since that time and it is in this field of 
pathology that we must still pursue our efforts, for it is here that those who treat 
the body as a whole and those who have charge of one of its cavities meet on 
the common ground of scientific interest, and it is as important for those who treat 
the part to be cognisant of the whole, as for those who treat the whole to possess 
a knowledge of the pathology of each part. 

In all diseases there are at Jeast two factors, the seed and the soil, without which 
disease cannot exist. The seed varies, the soil varies, never are the two the same, 
never is the relation repeated. This is why variation in disease is common, and in 
no two persons does an illness run a precisely similar course. The germs causing 
the sepsis vary, and so the germs passing into the body and the toxin absorbed 
produce different results in different people. It cannot be said why germs of a 
particular kind produce in one body a septicemia and in another an infective 
endocarditis, or why a toxin will produce in one an anemia and in another a neuritis. 
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At the same time there is no doubt that family predisposition plays an important 
part ; for instance, a streptococcal toxemia will produce in different persons varying 
manifestations such as arthritis, anemia, gout, etc. 

Here I may interpolate the remark that I consider the wholesale extraction of 
teeth, without adequate supporting evidence, a proceeding to be strongly con- 
demned; on the other hand, the retention of harmful foci of sepsis in the mouth 
in order to preserve teeth which are a source of infection is bound to lead to impair- 
ment of health and disease of other organs, and there is no problem in medicine 
for which scientific investigation and well-balanced judgment are more required. 

Probably the most common of all the groups of diseases arising from oral sepsis 
is that of chronic rheumatism, arthritis and neuritis. Sir William Willcox, in a 
paper read at the Conference on Rheumatic Diseases held at Bath in 1928 [2], 
points out that a great percentage of these cases arise from oral sepsis. He 
found this to be the source of infection in 72 out of 100 consecutive cases of 
arthritis. Although the great majority of cases of infective rheumatism are of the 
chronic type, cases occur in which there is evidence of an acute toxzemia, with 
continual pyrexia, and it is in these cases where infected teeth are the cause of 
acute toxemia, that it is necessary to remove them during the acute stages 
of the illness, though the removal should only be attempted of one or two at a 
time, with some days’ interval, on account of the increased absorption from the 
empty sockets. Not a few patients, already exhausted and with low resisting 
power, have, as the result of multiple extractions, crossed the border-line of recovery 
and either gone under altogether or become more or less chronic invalids. It is 
superfluous for me to point out the necessity of careful syringing with antiseptics, 
more especially with lower teeth where the drainage is bad. In the non-acute cases 
one is able to choose a favourable time for the extractions. 

Bacteriological examination of the stools in a great percentage of these cases 
shows the streptococcus of the viridans group, secondary to pre-existing dental 
infection. Removal of gross foci of infection, where this can be done without risk, 
and where there is marked periodontal disease, must be considered. I venture to 
say that in cases of chronic rheumatism, where obvious foci of infection, for example 
septic teeth, are present, more harm than good must result from the use of vaccines, 
for they cannot raise the immunity when gross septic foci exist. There are certain 
diseases more often associated with the sepsis connected with dead teeth than with a 
suppurating periodontitis. These diseases are especially those leading to chronic 
inflammation of fibrous tissues and serous membranes, and cases of neuritis come 
into this category. The type of streptococcus found in these cases is not the 
long-chained pyogenes—that is the streptococcus of acute suppuration— but salivarius, 
a short-chained variety, held up at the very root of the dead tooth, and the 
pathological process going on here, leading to sclerosis, is precisely similar to that 
which is taking place in the muscular fascie and the sheaths of the nerve 
trunks. These cases of injury to health caused by dead teeth are very numerous, 
possibly more so than those of pyorrhcea alone, and although it is a remarkable fact 
that many cases of pyorrheea occur in patients with absolutely sound teeth, there are 
necessarily many others in which the two diseases co-exist. 

With pyorrhcea alone, there is free drainage into the mouth, but in the case of 
apical infection in dead teeth, we have an infected pulp chamber where bacteria 
multiply and discharge themselves and their toxins into the system, and thus we 
get a peri-apical bone necrosis, the so-called “apical dental abscess.”” These 
are the most serious lesions found in connection with dental sepsis, and it is these 
which give rise to the gravest general disease resulting therefrom. In lesions of 
this type, sooner or later, general disease must follow and there can be no compro- 
mise—the affected tooth must go. The organisms may be conveyed by the blood- 
stream to other parts, as, for example, in malignant endocarditis of dental origin, and 
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in cases of pulmonary tuberculosis it has been proved that dental sepsis, if neglected, 
not infrequently turns the balance against the patient. In all cases skiagrams 
should be taken in order to ascertain how far bone destruction has extended. Sir 
William Willeox [3], in a paper read before this Section, referred to “ the grave 
clinical effects resulting from infected bone,’ and expressed his opinion that the 
effects produced by dental infections are accounted for by disease of the 
hone in the neighbourhood of the teeth, rather than by disease in the gums or the 
teeth themselves, though these latter are primary causes of the bone disease.” 
It has been said that—excluding the intestines—the alveolar process is the largest 
and the most frequently diseased part of the body from which toxins are liable to 
be absorbed. A small amount of toxin absorbed from the alveolar process will do 
more harm than a large amount absorbed from the intestinal tract, as the toxins are 
carried direct into the circulation, and not—as in the latter case-—through the portal 
vein into the liver. 

With regard to the effect of oral sepsis upon the heart: in addition to the 
functional disturbances associated with indefinite malaise, it may be difficult to 
decide how much of the lassitude is due to a relative degree of cardiac inadequacy, 
or whether both are not due to septic absorption. In the Journal of the American 
Medical Association recently, several cases were cited in which an organic 
affection of the heart was made worse by extraction of teeth, due entirely to lack of 
drainage in the affected area, the tooth-socket being filled with a firm clot of blood 
and septic absorption following. 

The next disease to which I will refer is anemia and its association with oral 
sepsis. There are two forms of severe anemia: (1) the hemolytic disease, 
idiopathic or pernicious anemia; (2) a non-hemolytic or septic anemia; the 
cause in no less than nine-tenths of these cases is pyorrhea. This septic anemia may 
exist alone, but it far more frequently complicates other anzmias in which similar 
conditions of oral sepsis are present ; and herein lies part of the great importance of 
oral sepsis in pernicious anemia, which Dr. Hunter prefers to call “ glossitic ” 
angzmia, as sore tongue is one of its earliest and chief diagnostic features. If we 
adopt his suggestion we get rid of an ill-omened prognostic name. 

A typical case came under my notice at the Royal Devon and Exeter Hospital. 
It was under the care of my colleague, Dr. Frank Roper, to whom I am indebted for 
the following notes : 


H. C., male, aged 60, was admitted complaining of considerable loss of weight (20 lb. in 
the last three months); he had suffered from ulcers on his tongue for some months. He was 
much emaciated and had a bad colour. Nearly all the teeth were remaining and sound; 
pyorrhcea was marked, but the teeth were by no means loose; the weakness and pallor were 
extreme and the question of transfusion was discussed. At this stage the hemoglobin was 
25 per cent. 

We decided on gradual removal of the teeth, and I extracted the first one with consider- 
able trepidation, on account of the patient’s prostrate condition. After a few days I removed 
a second, and so on, with the result that when half the teeth were out a note was made: 
‘“ general improvement; more colour; feels much better; appetite good ; hemoglobin 46 per 
cent.”’ 

Within a few weeks the patient was discharged with a practically normal hemoglobin 
percentage and weight increasing ; and this in spite of his not having a tooth left in his head. 


The influence of oral sepsis on traumatic lesions must not be forgotten. For 
example, a young man injures his knee at football. The mischief does not yield to 
treatment, and a chronic synovitis is established. Removal of dental sepsis is 
followed by complete recovery. 

Oral sepsis may penetrate the orifices of the parotid and submaxillary glands, and 
set upa chronic inflammation in the ducts and substance of the glands. Acute septic 
infection, which used to be common in the parotid and was often fatal, has become 








68 Proceedings of the Royal Society of Medicine t 


rare, because one of the duties of the nurse attending exhausted medical and surgical 
patients is to keep the mouth as clean as possible. There are other—fortunately 
rare—cases due to pyorrhcea. One was reported some time since. The patient had 
a perfect cesspool from pyorrhea in the upper jaw, with ulceration of the adjacent 
cheek and a spreading cellulitis, which invaded the cavernous sinus; the left crus 
cerebri was involved, with a corresponding right-sided hemiplegia. Death ensued 
from profound septiceemic coma six days after the onset of symptoms. 

No patient who has been under treatment for Vincent’s angina should be 
discharged as cured until swabs from around the teeth are negative and free from the 
fusiform bacillus regarded as the cause - this disease. In this connection there is 
an article in a recent French journal [4], in which the writers remark that this disease 
is usually thought to be associated with oral sepsis and neglect of cleanliness, but 
that they think this explanation is insufficient, since this form of stomatitis is rare in 
comparison with the great frequency of neglected mouths. Clinical observation 
shows that the infection may occur in a previously perfectly healthy mouth—as for 
example when the eruption of a wisdom tooth provides an entry for bacteria. Oral 
sepsis undoubtedly plays an important part in many cases of pulmonary tuberculosis. 
The effect of the removal of the teeth is to increase for a time the amount of toxins 
absorbed into the circulation, and this has the effect of decreasing the local resistance 
of the lung tissue, with the result that the disease becomes worse. Therefore in cases 
in which the disease is active, the radical treatment of the oral sepsis should be 
delayed until a quiescent stage is reached, and then carried out gradually. 

Again, we have the relationship between chronic lymphadenitis and oral sepsis, 
and the possibility of serious general infection breaking through the lymphatic 
barriers, already lowered in resisting power by the repeated attacks of the commoner 
products of oral bacteria. 

Septic conditions of the mouth favour the occurrence of tuberculous infection by 
lowering the vitality and power of resistance, and in the open-air treatment of 
phthisis too much stress cannot be laid on the fact that the mouth, through which 
of course all food has to pass, should be in a healthy and aseptic state. The human 
mouth is a perfect breeding ground for pathogenic organisms, for have we not the 
temperature, the moisture and an endless supply of nutrient material? Though 
Koch’s bacillus, apart from its presence in actual sputum from the lungs, is seldom 
found—-a fact due mainly to its weakness in the struggle for existence amongst 
endless foes—the bacterial flora of the mouth contains pathogenic as well as non- 
pathogenic organisms. Miller, of Berlin, says that organisms bred in the mouth do 
not necessarily perish in the stomach, and it is certain that normal gastric juice 
does not destroy the virulence of the tubercle bacillus, when swallowed by careless 
or weak patients in the sputum. 

How many of us have seen in hospital practice, a young girl, aged 15 or 16, with 
hardly a sound tooth in her head. Yet, in a few years’ time she may be the mother 
of a child and every ounce of food that goes to support life, both in herself and in 
the child, must pass through a mouth so violently septic that it is a matter of 
surprise that either can survive the ordeal. 

We all recognize the serious effect of oral sepsis in children; it retards their 
physical—and often their mental—growth. A common result is gastro-intestinal 
disorder, as evidenced by gastric and abdominal pain, diarrhoea of an offensive 
character, with much undigested food in the stools, sleeplessness, loss of appetite, 
marked wasting and pallor. Many of the septic teeth are tender, so mastication is 
imperfect, and this, combined with the sepsis, produces the trouble. Night sweats 
are often present and tuberculosis is suspected ; there may be slight albuminuria, and 
nephritis sometimes supervenes. 

Dr. Still lays particular stress on oral sepsis due to dental disease, which, he says, 
is common in children. Enlarged glands in the neck are also common; but it must 
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be remembered that pharyngeal conditions, adenoid hypertrophy, and tonsillar 
enlargement have much to answer for. Tubercle bacilli have been demonstrated in 
diseased teeth, but even if it could be proved that they make their way directly 
from a septic tooth, it would still be almost certain that in children this disease is 
indirectly responsible in no small number of cases for the tuberculous infection 
of glands. Indeed, in the child of a tuberculous family it is a powerful predisposing 
cause of tuberculous infection perhaps down the whole cervical chain. Eye troubles, 
middle-ear disease, septic bronchitis, skin troubles, appendicitis, renal complications, 
diabetes—for streptococcal and other toxins may cause a glycosuria, probably by 
impairment of the endocrine function of the pancreas, and dental sepsis is undoubtedly 
a factor—are some of the other diseases which may be due to, or influenced by, oral 
sepsis, but time does not permit of my doing more than mention them. 

Dr. William Hunter, in a paper on “The Coming of Age of Oral Sepsis” [5] 


Savs: 


“Tf the great subject of sepsis in medicine was a theory, so also was the whole subject of 
surgical sepsis; if oral sepsis was a theory, so also was a fatty tumour. The only difference 
between the two was that no one knew anything about a fatty tumour except that it was 
. fact which could not be explained, was not preventible and did no harm; whereas oral 
sepsis and the multiple ill-effects which it produces were great facts of the first magnitude, 
which could be explained, and were largely preventible. ... A great deal about ‘oral 
sepsis’ has appeared in medical literature, and an incalculable amount of oral sepsis has 
been removed, with incalculable benefit to the world—but an incalculable amount still 
remains. 


Further, he says that it was pathology, and first of all experimental pathology, 
that formed the basis of his original conclusions, and it was after fifteen years of 
studies and experiments that he was led to attach so much importance to oral sepsis 
as a disease factor—now recognized to be of the greatest possible practical interest, and 
that this outcome has been the greatest satisfaction of his life. 

Thus I end my paper, as I began it, with a reference to Dr. Hunter, to whom 
we owe so much for his pioneer work in this matter. I fear I have said little, if 
anything, new, but if I have succeeded in drawing attention to any one point, 
[ am satisfied. 
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ABSTRACT.—Part I.—An attempt to interpret the available historical and statistical 
evidence of the distribution, incidence and character of malaria, from the seventeenth 
century onwards, and to ascertain to what degree the belief is justified that the disease 
was formerly prevalent and severe, but that within the last fifty years-its incidence and 
fatality have declined continuously until, at the present day, it is usually said to have 


“ disappeared ” from this country. 


Part IT is an examination of the causes of the decline of malarial incidence and 
severity during the period under consideration. Each of the factors or circumstances 
which from time to time has been thought to be concerned in the reduction is discussed 
in the light of the results of recent inquiries in the field and in the laboratory; and 
some factors are considered which have not received attention previously. A selection from 
the results of laboratory work in connection with the therapeutic use of malaria in general 
paralysis is included, where applicable, in the commentary. 


Iv is universally believed that a long time ago malaria was prevalent and severe 
in various parts of England, but that within the last half century or so the disease 
has undergone a progressive and striking diminution. This reduction came about 
before the era of conscious preventive effort, and no satisfactory explanation of the 
remarkable change has yet been given. It is widely felt that accurate knowledge of 
the manner in which the improvement came about would give valuable indications 
for the prosecution of anti-malarial measures in other countries. 

Obviously our first task is to decide to what degree the general belief as to 
former prevalence and later disappearance is justified. The history of the incidence 
of malaria in England prior to the era of medical statistics is chiefly of various 
forms of ‘‘ague’’ which swept over the whole country from time to time in epidemic 
form. But we learn from Creighton [1] that originally the term “ ague,” which 
at present is the common English synonym for malarial fever, did not mean a 
paroxysmal or intermittent fever, or any other illness arising from the endemic 
conditions now termed “ malarial.” It meant simply acuta, “ the adjective of 
febris acuta made into a substantive,” and was applied to any acute fever and most 
commonly to a continued fever. We are warned particularly against regarding the 
“epidemic agues,” the “ hot agues,” the “new agues,” and the “quartan agues ” 
which were widely prevalent all over England in different years of the seventeenth 
ind earlier centuries, as having any relation to the endemic fevers of malarious 
listricts. In Ireland the term was applied, until a comparatively recent period, to 
the indigenous typhus of that country. The distinguishing character of the epidemic 
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fevers which prevailed during what was called the “intermittent constitution” of the 
period 1677 to 1781, was their obstinate resistance to treatment by Peruvian bark. 
This character alone, as we know now, is sufficient evidence that they were not 
malarial. In the midst of the great ‘ constitution” of these epidemic fevers or 
“ epidemic agues”’ as they were called, the country was swept by waves of catarrhal 
fevers, now, for the most part, identified as “influenza,” and before the end of the 
century there were epidemics of what were afterwards clearly recognized as spotted 
typhus, enteric fever and relapsing fever. The trial of cinchona bark on a large 
scale during the great epidemic period of “agues” from 1780 to 1786 was of 
outstanding importance in the differentiation of true malaria. It gradually came to 
be understood that the only types of “ ague” for which cinchona bark is a specific 
were limited in distribution to certain well-defined (usually marshy) areas and that, 
in all probability, this had always been the case. In comparison with England as a 
whole, these areas were few in number and small in extent, and we can justifiably 
conclude that this new epidemiological knowledge and the subsequent differentiation 
of typhus, relapsing fever and enteric fever, brought a realization that true 
malaria in England had always been less prevalent and less widespread than had 
been supposed. Sydenham, even as early as 1676, seems partially to have realized 
this, for it is said that he did not regard the “agues of the marsh” as being of the 
same nature and origin as the agueish or intermittent fevers which occurred in 
epidemics all over England. He seems to have accounted the “agues of the marsh”’ 
as being relatively unimportant, for, according to Creighton, his writings contain only 
one specific reference to them. On the other hand, Professor Nuttall [2], in 1901, 
contended that the epidemics of which Sydenham and others wrote may well have 
been true instances of malarial fever. His contention was based on the supposition 
that these “ epidemic agues’’ were cases of malignant tertian (sxstivo-autumnal or 
subtertian) malaria, in which the fever is often irregularly continuous and in which 
complications similar to those described in Sydenham’s “epidemic agues” commonly 
occur. 

The chief difficulty in accepting Professor Nuttall’s view is that at the present 
time the malignant tertian parasite does not seem able to exist or to spread 
indigenously under natural conditions in this country. In 1917 the arrival of 
large numbers of soldiers whose blood contained numerous “crescents,” rendered 
conditions in some potentially malarious areas in England unprecedentedly favour- 
able for the transmission of malignant tertian malaria, but this type of the disease 
failed entirely to spread, although the benign tertian type did so extensively. It is 
also worthy of note that in laboratory experiments connected with the treatment of 
general paralysis by malaria, we have endeavoured on several occasions to maintain 
a strain of malignant tertian malaria but without success; human infection with 
this species of the parasite seems to die out rapidly in the English climate, and up 
to the present we have not succeeded in transmitting it to mosquitoes. 

From these considerations, and after puzzling over many details, I have formed the 
impression that true indigenous malaria was never widely distributed in England, and 
I am doubtful if it ever spread far from the few localities near the sea-coast which 
are now known to be its endemic foci in this country. In effect, this impression is 
the same as the conclusion stated by Creighton in 1894: ‘‘ The malarious parts of 
England have been tolerably well defined at all times; and at all times the greater 
part of the country was as little malarious as it is now.” In 1921 Lieut.-Colonel C. 
A. Gill, I.M.S. [3], expressed his conclusions that the distribution of the disease in 
this country has not undergone any material change within historical times. 

Coming now to the era of medical statistics, it is known that the first half 
of the nineteenth century was a period of great advance in the differentiation of 
fevers in this country. In particular, between 1840 and 1850, as Creighton says, 
“the three grand types of fever” existing during that period in Britain, namely, 
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spotted typhus, enteric fever and relapsing fever, were at length so clearly 
distinguished, defined and described, “ that no one remained in doubt or confusion.” 
Doubtless the “ statistical” incidence of ague diminished at a rate corresponding 
to the advance and spread of knowledge in the art of diagnosing these diseases, 
and we know that this advance was speedy when, between 1830 and 1840, quinine 
hegan to displace cinchona bark in general practice in this country. By about the 
middle of the nineteenth century the art of clinical diagnosis had probably reached 
a stage at which an experienced observer could give a moderately accurate 
account of the distribution of endemic malaria in the country as a whole. In 1863 
Dr. George Whitley [4], under instructions from the Privy Council, compiled such 
an account under the title, ‘““ The Quantity of Ague and other Malarial Diseases now 
Prevailing in the Principal Marsh Districts of England.” The best available evidence 
of the general correctness of Dr. Whitley’s list of places where malaria was known 
to be endemic is its close correspondence to the distribution of places in which cases 
of locally contracted malaria are known to have arisen during the ten years ending 
with 1926. This is shown in the following maps :— 
































Fic. 1.—Geographical distribution of indigenous malaria. 


About 1860. Between 1917 and 1926. 


It is as surprising as it is important that the geographical distribution of the 
areas in England which are still “ potentially malarious ’’—that is, still liable to the 
occurrence of locally contracted cases—is practically the same as it was seventy 
years ago. It means that these areas in general have not been converted from 
‘malarious areas”’ into “ non-malarious areas.” This was proved in 1916 and 
subsequent years when soldiers invalided on account of malaria contracted in 
Macedonia and other oversea countries, began to return to England. Some of them 
were located in rutal towns and villages in which malaria used to be a common 
lisease, and the result was that within a few weeks there was a sharp and widespread 
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epidemic of new cases among the local inhabitants. Evidently in these districts all 
the factors in the soil and environment necessary for the spread of malaria were 
already present and, in order to cause an outbreak, all that was required was to add 
a little fuel to the smouldering embers by introducing relapsing cases of the disease. 

But while the area of south-east England marked on the map, when considered 
as a whole, is, potentially, not less malarious than it used to be, we need not doubt 
that there has occurred in it a significant reduction (and in some years a complete 
cessation) of observed cases of the disease, and in particular a cessation of severe 
and fatal cases. After the epidemic year of 1917, when 235 indigenous cases came 
to notice, the number of locally contracted cases discovered fell rapidly until, in 
recent years, the number has usually varied between two and six. For a longer 
period the only available evidence of the decline or “ disappearance ” which we are 
considering is provided by the mortality statistics compiled by the Registrar-General 
for England and Wales. The following diagram shows the general trend of the 
figures since 1847 :— 
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Fic. 2.—Mortality from malaria in England and Wales per 1,000 of population. 


The following points should be borne in mind when drawing conclusions from 
this chart: (1) Two causes of death, namely, “remittent fever” and “ ague,” are 
grouped as “ malarial diseases” in the classification in use from 1847 to 1900; 
(2) “remittent fever,” in the early years of the statement, signified, as a rule, 
relapsing fever, and in later years enteric fever ; (3) throughout the period a large 
proportion of the deaths correctly ascribed to malaria were those of soldiers, sailors 
and others, who contracted the disease abroad; (4) from inquiries made into the 
deaths registered as due to malaria since the war it appears that, even at the present 
day, there is a large error in the figures of mortality attributed to malaria. 
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Notwithstanding the corrections which these points necessitate, I think that 
during perhaps fifty years of the period, an appreciable number of the cases of 
indigenous malaria occurring in England were fatal. There are two reasons for this 
conclusion: (1) That among over 500 cases of indigenous malaria into which we 
have inquired during the last twelve years, some would certainly have terminated 
fatally if quinine were now so difficult to obtain as it must have been for the poor 
in England before about the last quarter of the nineteenth century ; (2) that 
Dr. Stevenson, Advising Medical Officer in the Registrar-General’s Department [5], 
has shown clearly, by analysis of the malaria deaths of both sexes, that up to about 
1890 there were fatal cases of indigenous malaria in the endemic areas of the disease 
in Kent and Essex. 


SUMMARY OF Part I. 


(1) General belief that indigenous malaria was formerly prevalent in England, 
and has almost entirely disappeared, is justified, but requires modification. Dis- 
tribution of the disease has always been peculiarly limited, and no material change 
in this distribution has occurred at any rate within the last seventy or more years. 
(2) The disease was more prevalent and probably more severe and protracted than 
it is to-day and an appreciable number of cases were fatal, but. it is doubtful if we 
are entitled (in order to explain the greater severity and fatality) to assume the 
endemic existence and spread of the malignant tertian parasite. (3) In great part, 
the change that has occurred is of the nature of a “clinical disappearance" 
rather than of a disappearance of the causes of endemicity. Except in London and 
other large towns, we cannot find in England any locality which, having been 
“ malarious” in former times, has entirely lost its malarious “ potentiality.” What 
has happened is that, although the malarious character of the area has not been 
changed, the sickness and mortality caused by malaria in it have been effectively 
reduced, and (except in circumstances such as occurred from 1916 to 1918) kept in 
check by various factors which are continuously in operation. Thus the disease has 
come finally to be of little or no importance as a cause of sickness and death. 


Part II. 


Agreeing with the general belief that there has been a reduction, amounting 
almost to “ disappearance,” of malaria from England, our next task is to endeavour 
to ascertain the circumstances or factors to which this change was due. When Sir 
Ronald Ross discovered the mosquito-cycle of the malaria parasite, it was believed 
that this provided a complete explanation of the disappearance of malaria from 
England and some other European countries. It had always been thought that 
‘“yesidence in marshy districts” caused malaria, and that “drainage of the 
marshes”’ reduced it. As a result of the discovery it was at once assumed that 
the explanation was now clear; the marshes were breeding-places of anopheles 
mosquitoes, and by draining them one eradicated these breeding-grounds and so 
caused the mosquitoes (and therefore the malaria) to disappear. Unfortunately it 
was soon found that, whatever drainage may have been done in the endemic areas 
within historical times, the particular species of anopheles which carries malaria in 
England (maculipennis) was still prevalent there, as well as in many other rural 
districts in which no spread of malaria occurred. Indeed, it was found that the 
abundance of these insects in nearly every rural district of the country is greater 
than in many exceedingly malarious places in the tropics. Therefore it had to 
be admitted that any disappearance or reduction of malaria which may have 
occurred in rural districts in England was not due to a disappearance or reduction 
of the anopheles mosquito which carries the disease. For the same reason we had 
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to admit that if the steady decline of malarial diseases in marshy districts in 
England was due to improved drainage (as was often affirmed), this drainage must 
have acted in some other manner than by reducing the prevalence of anopheles 
mosquitoes. Evidently the problem was much more complex than had been 
anticipated ; research into other factors than anopheles was necessary, and we were 
not able to take our stand outside the maze of debatable problems on their relative 
influence. That was more than thirty years ago, and the position is not greatly 
changed to-day ; we are still in the stage of studying, as intensively as possible, each 
of many factors and of trying to estimate their relative shares in bringing about the 
diminution of the disease. 

I propose now to summarize, briefly, the experience in England relative to each 
of the factors which from time to time has been thought to have some influence 


in this matter. 
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Fia. 3 (after Swellengrebel).—Dotted line equals seasonal incidence of malaria in man (clinical 
cases). Black shading equals seasonal incidence of malaria in anopheles (maculipennis). 
(Professor Swellengrebel’s figures for villages near Amsterdam.) 


(1) Factors Relating to the Parasite—An outstanding problem connected with 
the malaria parasite in its human host is whether or not the malignant tertian para- 
site (P. falciparum) and the quartan parasite (P. malarix) ever existed and spread 
indigenously in this country but are now unable to do so. Neither of these species 
has been found among more than 500 indigenous cases of malaria contracted from 
the bites of mosquitoes, which were inquired into during and since the Great War, 
and at the present time local malaria in England seems to be due entirely to the 
benign tertian parasite (P. vivax). I have already mentioned that the absence of 
P. falciparum is not due to a lack of importation. In this connection it has been 
suggested that climate may have an influence on the malaria parasite during its life 
in the human host, in addition to its known influence on the parasite in the insect 
host. _It has been said that when persons infected with the malignant tertian 
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parasite (P. falciparum) pass a winter in England or other cold climate, this species 
quickly dies out and they become free from the infection. The chief epidemiological 
evidence in favour of the view that climate influences the parasite in its human host 
is the finding that the seasonal incidence of clinical malaria differs for each species 
of parasite and cannot be correlated with the seasonal incidence of the infection in 
anopheles mosquitoes. In Northern Europe the seasonal incidence of malaria in 
mosquitoes is a phenomenon of autumn and winter, while the seasonal incidence of 
clinical malaria in man is a phenomenon of spring and early summer. This is 
shown in the diagram of Professor Swellengrebel’s [6] findings in villages near 
\msterdam (fig. 3, p. 6). 

In England, in the old days, malaria was always a phenomenon of the early 
months of the year, as is evidenced by the common form of greeting in the nine- 
teenth century: “ Have you had your ague this spring?’’ The spring in England 
is a period when the first brood of anopheles mosquitoes has not yet appeared. For 
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Fic. 4.—Temperature chart of case of latent malaria ; the patient was infected by mosquito 
bites on November 16, 1926. 


this reason until quite recently it has been difficult to make the spring rise of 
malaria fit in with our knowledge of the mosquito-malaria cycle. The explanation 
has been provided by laboratory work in connection with the malaria treatment of 
patients suffering from general paralysis in England. In this work it has been found 
that, in many patients who are intentionally infected with malaria by mosquito bites, 
the infection remains latent for a period which is very commonly between seven and 
ten months. The above chart illustrates this curious phenomenon (fig. 4). 

Apparently the same phenomenon occurs in nature, with the result that in 
England, Holland, and countries of northern Europe, where nearly all new infections 
are contracted between July and September, many observed clinical attacks happen 
in April or May—that is, about eight months later. The cause of this latency is 
unknown, but this and the other points I have mentioned indicate that it is not 
sufficient to study the life history of the parasite in the mosquito, if we wish to 
arrive at a satisfactory explanation of the cause of the disappearance of malaria 
from England and at a rational means of dealing with this disease. 
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Intimately connected with a study of the parasite in its human host is the 
problem of the “ enhancement ’”’ or “ deterioration ’’ of virulence in different strains, 
but as yet our knowledge of this subject is not sufficient to enable it to be dealt with 
profitably. 

(2) Factors Relating to the Sources of Infection At present local malaria in 
England is maintained chiefly by spread from imported cases of the benign tertian 
parasite, but partly by spread from a true indigenous strain of this parasite which, 
as we believe, has never entirely disappeared from certain areas of the country. 
The occasional occurrence of a sufficient prevalence to constitute an “ epidemic” (as 
happened notably in 1917, and probably in 1859 and some other years) has always 
been due essentially to an unusually large importation of cases and carriers from 
abroad. 

(3) Factors Relating to the Carrier of Infection.—There are three species of 
anopheles mosquitoes in England, namely, maculipennis Meigen, bifurcatus Linnaeus, 
and plumbeus Stephens. In the laboratory, under suitable conditions of temperature 
and humidity, each of the species can act as an efficient host of malaria parasites, 
but in natural conditions in England at present, maculipennis is the only one that 
has been definitely incriminated, the reason being that this is the only species which, 
at present, spends its life in close association with man. It is possible that in olden 
times, when man had different habits, one or both of the other species may have 
been concerned in spreading the parasites of the disease. 

I have already mentioned the distribution of maculipennis in relation to malaria 
in England. When it was found that the distribution of these insects and of 
malaria could not be correlated qualitatively, an endeavour was made to correlate 
them quantitatively, to show, in fact, that “drainage of the marshes,” although it 
had not caused the anopheles mosquitoes to disappear, had reduced their numbers 
very greatly, so much that not enough were left to ensure the spread of malaria.” 
This view had to be abandoned when it was found that, in a number of districts 
in which malaria did not spread, the prevalence of anopheles was greater than in the 
endemic areas, and that, in fact, it was seldom or never possible anywhere to 
correlate the numerical abundance of anopheles with the amount of malaria; there 
may be much malaria with exceedingly few anopheles, and no malaria (or very 
little) with a great abundance of those insects. The latter condition is now called 
“anophelism without malaria,” and is the present condition in parts of England, 
Denmark, Holland, Italy and many other countries. This is one of the reasons why 
it is surprising that a section of the older school of malariologists still pin their faith 
to “anopheles reduction ” as the best method of controlling malaria. 

The most important habit of maculipennis in relation to malarial transmission in 
England is that it is essentially a ‘ domestic ’’ mosquito which, instead of living and 
biting in the open air, as most mosquitoes do, habitually frequents dwelling houses, 
cowsheds, stables, pigsties, and other buildings in which it can obtain shelter from 
wind, sun and rain, and easy access to people or animals on whose blood it feeds. 
Except in unusual circumstances, it has never been detected in the act of biting in the 
open air. This means that malaria in this country cannot be contracted except in 
houses or other buildings; it must be entirely a“ house disease.” The result of 
inquiries into the origin of locally contracted cases in England entirely supports this 
conclusion. Thus it is important to ascertain in what types of houses, cowsheds, 
stables and other buildings maculipennis is most commonly present, and why it 


1 In a series of experiments in our laboratory at Horton, plumbeus seemed to be the most efficient of 
the three species as a host of P. vivaz. 


2 See the Journal of Hygiene, vol. i, 1901, p. 44: ‘It is not a matter of the geographical distribution 
of anopheles so much as of their numerical distribution.” 
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is more abundant in some types of shelter than in others. So far as is known at 
present, the following are the determining factors in this matter: (1) The daily or 
nightly presence, in the building, of human beings or animals to serve as food supply ; 
(2) absence of draughts, particularly near the roof; (3) relative darkness and 
particularly the existence of dark, cobweb-laden corners, rafters, straw thatch, or 
cracks and crevices into which the insect can crawl until it is almost hidden from 
view; (4) dampness; (5) a relatively warmer temperature than the open air. The 
common observation that in England, Holland, Denmark, etc., maculipennis is more 
abundant in cowsheds and stables than in dwelling houses is a consequence of the 
operation of these factors ; in all probability it is not due in any way to a selective 
preference for the blood of cows or other animals rather than of man, as has been 
suggested by Roubaud and others. The preference of maculipennis for resting in 
buildings which fulfil the conditions above noted has a great influence on the 
incidence and spread of malaria, for it is obvious that when the inhabitants of 
a place live in houses which fulfil those conditions, the disease.is more likely 
to spread among them than if they live in houses which are less attractive to the 
malaria-carrying insects. Thus the type of housing in rural districts where malaria 
is endemic becomes an all-important factor in connection with the transmission and 
persistence of the disease. 

Closely related to this factor is the problem of the duration of stay of maculipennis 
in dwellings in which it has settled. Do individual anopheles which have flown into 
a house remain there for a number of days, or do they fly out again after having 
bitten a member of the household and obtained a meal of blood? It is not easy to 
answer this question briefly, for it may be that the habits of maculipennis in this 
respect vary at different seasons of the year. We may suppose that when individual 
specimens of this species find themselves in a house which complies with all their 
needs of food supply, warmth, shelter and safety, there is no reason why they should 
leave it until the ripening of their eggs necessitates a search for water on which to 
lay them. If growth and maturation of the eggs take a week, that would be the 
usual duration of stay in the house. But maculipennis is a species in which egg 
development ceases completely at the end of August or early in September. At this 
period the process of growth and deposition of eggs is replaced by accumulation and 
enlargement of the ‘‘ fat body ” preparatory to the winter season when the insect (if 
the climate is cold enough) will go into “ hibernation.” Thus, from the time when 
egg development ceases, there is no reason why the insect should leave the house 
at all. That this is what often happens in nature seems to be proved by epidemio- 
logical observations in so-called “ malarious houses.” It has been found in England 
that in these houses, if one member of the family happens to be a malaria-carrier, 
cases continue to occur at intervals in that family or house for several weeks, but the 
disease does not spread to neighbouring houses. This can only be explained on 
the assumption that the mosquito which bites the malaria-carrier remains in the 
house sufficiently long to become infective and to infect other members of the 
iamily. The following is a simple example among many that are available :— 


W— Cottage, Essex. 
Date Malarial events 
September 1, 1919 jit oes J. B. aged 22, invalided with malaria from 
Macedonia, had a relapse (P. vivax found) 
October 4, 1919 _ i R. B., his young brother, aged 9, who shared 
his bed started a primary attack (P. vivar 
found) 


In this instance the mosquito which infected the brother (R. B.) must have 
remained in the house—probably in the bedroom—at least fifteen days. It is to be 
noted that epidemiological histories of this kind can only be related of certain kinds 
of houses and certain types of people who live in them. I shall refer to this again 
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when speaking of the habits and customs of the inhabitants of endemic areas. Here 
I will only say that the fact that infective mosquitoes are those which have remained 
a long time in the same house is of great importance as indicating a simple method 
of preventing transmission of the disease. 

I shall mention only one other habit of maculipennis which has an important 
bearing on the incidence and spread of malaria, namely, its length of life at different 
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seasons of the year in relation to malarial infection. I have already mentioned that 
in northern Europe malarial infection of anopheles caught in houses does not begin 
to rise appreciably until September, and that it increases remarkably in October and 
November. This is surprising in view of the fact that growth of the malarial 
parasite in the mosquito’s body is known to depend greatly on temperature and that 
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the hottest months of the year in northern Europe are July and August. I think 
that the paradoxical finding is explained by a knowledge of the length of life of the 
insect in different months of the year. Under natural conditions in England an 
anopheles must live at least fifteen days after biting the infecting patient in order to 
become infective. In our laboratory work on infecting anopheles for transmitting 
malaria, as a therapeutic measure, to patients with general paralysis, we find that 
very few anopheles live that length of time during May and June, but that a large 
number live a long time during August, September and October. Therefore those 
are the months in which we find it easier to provide a sufficient supply of infective 
insects. This is illustrated in the chart on page 10 which represents the figures for 
five years during which 14,400 anopheles were used (fig. 5). 

Interesting results of inquiry into various other habits of anopheles in relation to 
malarial transmission are available, but are omitted from the present paper as not 
seeming to bear directly on the problem under consideration. 

(4) Factors Relating to the Recipient of Infection Under this heading, knowing 
that local malaria in England is at present maintained chiefly by importation of 
relapsing cases, the problem of the “ susceptibility ” or “resistance” of the local 
inhabitants is of chief interest for the purposes of our subject. In our laboratory 
work we have proved that persons can be easily “immunized ” against a strain of the 
benign tertian parasite, but that this resistance breaks down if they are inoculated 
with another species (quartan) or even with another strain of the same species. For 
this reason, in an isolated village where benign tertian malaria was endemic, the 
inhabitants would quickly become “immune” or “ tolerant” to their own strain of 
parasite and (clinically at any rate) the disease would seem to disappear. This is 
what has happened in several isolated country villages near the south-east coast of 
England. But when one of the inhabitants who has gone abroad returns infected 
with a foreign strain of the parasite, cases of clinical malaria begin to crop up in the 
village even among people who have previously claimed that they were “ immune.” 
Thus there is a good deal to be said for the view that the peculiar distribution of 
malaria in England, and the rise and fall of incidence in endemic centres, is defined 
and decided essentially by the importation of new cases of the disease and new 
strains of the parasite. On this subject we must take our stand on the proved 
influence of the factor of importation during and since the European war. We do 
not know to what extent similar conditions of importation existed formerly, but it is 
certainly worthy of consideration whether, by an examination of the overseas traffic 
of England with malarious countries from the earliest historical times to the present 
day, combined with a knowledge of the localities from which the seafaring population 
of Great Britain has always been drawn, the introduction of cases and carriers might 
not be found to be more closely correlated with the peculiar malarial distribution in 
this country than is any other factor. Whether this would be the finding or not, we 
know from recent experience that when the importation of new cases into an endemic 
locality ceases, or when the imported cases are quickly discovered and treated by 
quinine, the disease soon becomes negligible as a cause of sickness in the locality. 
This is one of the reasons which justify the view that the influence of the human 
source of infection in maintaining a condition of malarial endemicity in England is 
greater than is the influence of the insect-carrier or any environmental condition. 

(5) Factors Relating to the Knvironment, Climate, Temperature and Humidity.— 
Several workers in recent years, notably Dr. A. MacDonald [7] and Colonel C. A. 
Gill |3|, I.M.S., have attributed an important réle to temperature and humidity in 
determining the distribution of locally contracted malaria in England and in explaining 
its “disappearance.” Some workers, particularly Dr. Hansen in Denmark, have 
even thought that progressive changes in the climate of the country as a whole 
might be an important factor in bringing about the disappearance. It is understood 
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that, in England at any rate, there has been no appreciable secular change of climate 
within historical times. As regards humidity, it appears that at all the seasons of the 
year the relative humidity of the atmosphere in every part of England is favourable 
to the development of the malaria parasite (benign tertian) in the mosquito ; therefore 
this factor does not play a part in determining the seasonal incidence of infections. 
It is otherwise, however, with the temperature factor, for it has been ascertained 
that if a mean monthly temperature of not less than 61° F. (16°C.) is regarded as 
being the lower “ critical”’ limit of temperature necessary for development of the 
parasite in the mosquito, the period during which mosquitoes can ordinarily 
become infective in England is limited to the months of July and August. But it 
must be remembered that this would be correct only if the mosquito (maculipennis) 
were to live entirely in the open air while the parasite was developing within it. 
This it does not do. From what we know of the epidemiology of the disease, the 
only figures of temperature and humidity which are useful in discussing this subject 
are those of the interior of houses, rooms, stables, cowsheds, pigsties and other 
buildings in which maculipennis passes so great a portion of its adult life. 

(6) Factors Relating to the Association between the Source, the Carrier and the 
Recipient of Infection.—The spread of malaria depends not only on many factors 
which influence respectively the source, the carrier and the recipient of infection, 
but also on other factors which bring the source, the carrier and the recipient into the 
necessary close association with one another. In a cottage where the whole family 
sleeps in the same room this association is much closer than in a modern house 
containing several separate bedrooms, and it is obvious that infection among the 
family is much more likely to spread in the former than in the latter. This is 
probably the chief reason why the incidence of malaria is always higher among the 
poor than among those who can afford to live in better houses. If malaria were 
not so definitely a “‘ house disease,” as it is, this difference of incidence would not be 
so universally recorded. Many details on this subject are available for various 
localities and houses, but as they do not lend themselves to brief summary I must 
omit them from this paper. 

(7) Factors Relating to Quinine.—England has always been a chief centre for the 
distribution of quinine to other countries, and it is not possible to ascertain, for 
different years, the amount consumed locally, as distinct from the amount 
manufactured, imported and exported. Cinchona bark was in common use in the 
endemic areas of malaria in Kent as long ago as 1780, but quinine was not introduced 
there until about 1840, and at first itcost £1 per drachm. Between 1875 and 1887, 
the average wholesale price was about 8s. 6d. per ounce, and in 1892 it cost less than 
10d. per ounce. 

It is difficult to avoid the conclusion that the introduction of quinine into general 
practice in this country and its progressive cheapening until it could be bought 
directly from chemists by the poorer classes, was one of the most important factors 
in causing the observed reduction in the fatality and incidence of malaria. The chief 
reasons for this conclusion are :— 

(1) Clinical study of cases of indigenous malaria occurring in England in recent 
years, as well as study of the disease in persons intentionally given an attack for 
therapeutic purposes, has revealed that benign tertian malaria, when untreated by 
quinine, is often a serious disease which, in persons who are enfeebled from any 
cause, not infrequently results fatally. In villages in England I have seen several 
locally contracted cases in children which, not having been correctly diagnosed for a 
week or more, were so serious that a fatal issue might have resulted if diagnosis and 
quinine treatment had been delayed much longer. Among patients suffering from 
general paralysis who undergo an attack of benign tertian malaria in the hope of 
curing their mental disease, the fatality attributable primarily to the malarial attack 
is between 10 and 12 per cent. [9]. 
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(2) Dr. Stevenson’s analysis of the change in the relative numbers of malarial 
deaths in England among males and females respectively, from 1880 onwards, cannot 
be explained on any other hypothesis than that it was due to the more general use of 
quinine in this country. I have summarized his analysis elsewhere [8] and need not 
reproduce it here. 

(3) The fact that in the epidemic of 1917 in Kent a surprisingly large number of 
locally contracted cases occurred, was due chiefly to failure, for more than two 
months, to diagnose the disease correctly. As soon as the disease was recognized to 
be malaria, the discovery and quinine treatment of cases and carriers stopped the 
epidemic very quickly. There have been several occurrences which might have led 
to a similar epidemic since then (the most recent was in June this year), but the 
prompt discovery and treatment of the person or persons capable of infecting the local 
anopheles quickly eliminated the risk. 


SUMMARY OF Part II. 


From consideration of the evidence bearing on the influence of each factor which 
has been described in this part of my paper, I have come to the conclusion that the 
diminution of local malaria in England was due neither to natural causes ' 
nor to the intentional application of any particular preventive method reputed 
to’ be specific, but to progressive improvements of a social, economic, educational, 
medical and public health character. At first sight, some of these improvements 
may seem to bear little or no relation to our knowledge of the evolutionary 
cycle of the malaria parasite in mosquitoes, but, when they are examined in 
detail they accord well with it. For example, on the subject of “social improve- 
ment ’’ we can say at once, from our knowledge of the habits of the malaria-carrying 
mosquito (maculipennis), that this insect is parasitic on man in proportion as human 
habits and mode of life are primitive and like those of the indigenous inhabitants of 
undeveloped countries. In those countries all the members of a family live huddled 
together in a single cave or hut, made of straw or stones or mud bricks, without 
windows or other means of introducing light and ventilation. These huts are 
invariably infested with anopheles mosquitoes as well as with ticks, fleas, bugs and 
other vermin. In England the “ civilizing”’ social influences of several hundred 
years have gradually removed the bulk of the people from the necessity of living in 
that manner, and, particularly during the last seventy years or more, there have 
been great changes for the better in social and economic respects and in general 
welfare. Houses are better lighted and ventilated ; they have windows and they are 
less damp; they have floors and are provided with ceilings shutting off the bedrooms 
from the rafters of the roof, they are more open and less crowded, and are more 
frequently painted or whitewashed inside than they used to be. These changes, as 
well as more cleanly conditions in the home generally, have made the houses much 
less liable to harbour anopheles mosquitoes and have broken, to a considerable extent, 
the close association between those mosquitoes and man which existed when living 
conditions were primitive. Undoubtedly this dissociation has contributed materially 
towards the reduction of malaria. Other advantages accompany social and economic 
improvements : roads are made; scattered houses become easy of access; there is co- 
operation between various households; villages spring up; a school and church are 
built ; educated people come into contact with the inhabitants and it becomes possible 
for a doctor to make a living in the locality; sick-clubs may be formed, or the Poor 
Law may come into action to bring medical assistance to those unable to pay for it, and 
there are arrangements for dealing with infectious diseases and epidemic outbreaks ; 
later there may be arrangements for lighting, for water-supply and for the disposal of 


1 The view is quite common that the downward trend of malaria in some countries is a natural 
phenomenon independent of human action and unexplainable. 
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night soil and refuse. It is not contended that all these arrangements have a direct 
influence in reducing the incidence of malaria; what is meant is that they are signs 
of progress towards a higher and more cleanly standard of living; people who are 
willing to adopt and utilize them have arrived at the stage of civilized social life in 
which they are not so indifferent to the advantages of health and comfort as more 
backward populations are; they have become less willing to live in constant close 
association with lice, fleas, bugs, mosquitoes, rats and other vermin, and when they 
are ill they take pains to get proper medical attention and proper treatment with 
quinine. Even in England it is easy to see that malaria persists as an endemic 
disease only in a few isolated rural areas which are notoriously backward in 
medical and hygenic arrangements and in the common amenities of modern civilized 
life. In these localities the level of wages is low, work is scarce, a whole 
family may live in one room of a dilapidated wooden shack, and no doctor is 
available within eight or ten miles. Proceeding from west to east across Europe 
this correlation between the incidence of malaria and a low standard of living 
becomes very plain. If we get as far as Africa and India it is, of course, the 
outstanding epidemiological fact, which has struck even those who still believe 
that malaria can be controlled by some “ new method” or “ short cut” which will 
save the responsible authorities from taking measures to raise the people from 
their present backward economic condition and low, insanitary state of social life 
and culture. 

There are other countries than England in which a similar “natural decline of 
malaria ’”’ has occurred, and I think the cause of the decline is the same in them, 
though the realization of this has been delayed by endeavours to show that it was due 
to factors or measures thought to be more in accord with the knowledge of the mosquito 
cycle of the malaria parasite. If there is anything new or useful in the ideas that 
I have attempted to bring forward in this paper, I shall be glad if what I have said 
helps to justify and to encourage public health workers who (having realized that 
among the many million native inhabitants of endemic and hyperendemic areas in 
the world generally, malaria, like tuberculosis and syphilis, is a “social disease’’) 
are attempting to control it with those ideas in view. 


CONCLUDING REMARKS. 


In order to prevent misunderstanding, I should like to add that my paper is not 
concerned at all with plans for dealing with malaria among particular groups of 
people who live in places or under conditions where accepted standards of living, 
and the medical and sanitary arrangements, make it practicable and desirable to 
supplement existing work by a direct attack aimed either at the insect host and 
carrier or at the parasite in man. Fortunately that kind of work needs no 
encouragement, for an increasingly large number of entomologists and specially 
trained medical men are already engaged in it. Moreover, although this work is of 
great local interest and importance, it is clearly a “ side-line” in a different category 
from, and having little or no connection with, the malaria problem among the bulk 
of the population of malarious countries. The latter, of course, is the problem that 
must be solved before we can begin to speak of ‘‘ winning a victory over malaria” or 
of “ridding the world from the menace of this scourge.’ The populations referred 
to are the indigenous peasantry—the inhabitants whose malarious condition is 
usually represented on a map of the world by marking about half of the whole map 
in red. In general these people are poor, illiterate, uncultured and almost entirely 
without the common household and personal equipment usually believed to be 
necessary, or at any rate desirable, for a healthy and comfortable life. In most 
countries their dwellings are little better than those of primitive man, and so many 
of them are chronically under-nourished and infected with worms and other 
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parasites and pathogenic bacteria that it has often been said that they do not know 
what “health’’ means. Among such people, malaria cannot be dealt with as an 
isolated problem separate from other social, medical and public health affairs, or 
without the aid of educational arrangements designed to get the people to under- 
stand, and be willing to take advantage of, medical and sanitary measures 
established for their benefit. In every malarious country, too, the low economic 
status of the bulk of the people who suffer so greatly from the disease must be 
raised before they can be in a position to put the educational teachings into 
practice. Therefore this economic improvement is the matter to which attention must 
first be directed. In broad outline this is the line of reasoning which justifies the 
modern view that the correct way of beginning to combat malaria in its endemic 
areas is to introduce agricultural schemes which aim primarily at improving the 
economic prosperity of the people, but are accompanied by progressive arrangements 
for adequate medical attention in sickness, for technical and elementary school 
education and for simple sanitary measures of housing, water-supply, conservancy 
and general welfare. These schemes, for which the name “ bonifications” is 
gradually coming into general use, include a system of irrigation or other arrange- 
ment, by which a very large area of land can be made to yield an abundant return. 
Their advantages are that, while being profitable to the Governments responsible for 
them, they are of immense benefit to the indigenous population by changing 
completely their material conditions so that instead of being poor, sparse, semi- 
nomadic and uncivilized, they become settled and well-to-do and able and willing to 
assist actively in combating malaria, tuberculosis, syphilis, and other “ social 
diseases.” The sources of malaria are not eradicated by these schemes, but as the 
people live in better houses, have more and better food, and are within easy reach of 
medical aid, they are not infected so frequently, and the disease, when it occurs, is 
quickly and effectively treated and overcome. Thus severe and fatal cases become 
rare and, after a time, the disease ceases to be of great importance as a cause of 
sickness and death. 
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Discussion.—Sir MALCOLM WATSON said he understood Colonel James’ argument to be 
as follows: (1) Malaria has practically disappeared from England. (2) Anopheles have not 
disappeared. They are perhaps commoner than previously. (8) Social improvement and 


proper housing have been the real cause for the disappearance of malaria. (4) If the social 
condition of the people in the tropics is improved, malaria will decrease so much in severity 
that it will be possible to forget all about anopheles and malaria. , 

He (Sir Malcolm) could not accept Colonel James’s statement that the type of house was 
an “ all-important”’ factor in malaria in the tropics, whatever it might be in Europe. Nor 
did he believe that however beneficial good houses, good food, good sanitation and doctors 
und schools might be, they would themselves reduce malaria to the extent that 
Colonel James hoped for. 
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He had seen all the good things included in the word “ bonificatio ” in the tropics but 
they had entirely failed to control malaria. In Kuala Lumpur the highest Government 
officials, living in the best houses in the town, with better food and better sanitation than 
the ordinary inhabitants, had suffered more severely from malaria than the town people, who 
were farther away from the breeding places of the anopheles. 

In Singapore, troops in Tanglin barracks and in the barracks on Blakan Mati suffered 
from malaria, although they were under ideal conditions from an ordinary sanitary standpoint, 
and not until the anopheles’ breeding places had been dealt with did they become free from 
malaria. 

Turning to estate labour in Malaya: good food, good houses, hospitals and medical 
attention were provided on a scale unlikely to obtain in any indigenous rural population in 
Asia or Africa, yet the death-rate had been appallingly high—often reaching 200 or 300 per 
mille per annum—until the anopheles danger was removed. He (Sir Malcolm) could not agree 
with Colonel James’s suggestion that it was seldom, if ever, possible anywhere to correlate 
the numerical abundance of anopheles with malaria. In his experience, the spleen-rates had 
a very definite relationship to the breeding-places of the species of anopheles which carried 
malaria. 

There was a vital distinction between the malaria of Europe where the disease had 
a precarious existence, and that in the tropics where the rate of infection might lead to an 
admission-rate of 3,000 per mille per annum. 

He made these remarks lest Colonel James’s paper should be put forward as an excuse 
for neglectiug work on anopheles in the tropics. He did not believe that ordinary sanitation 
was sufficient by itself to produce a figure of immunity of much value either‘to the individual 
or to the community of which he was a member. 

[Sir Malcolm then showed cinematograph pictures illustrating the ‘ Malaria Problems of 
Ceylon and Bengal,” the most striking features of which were the splendid houses which had 
been abandoned on account of the disease. | 

Dr. Bentley had at one time regarded malaria in Bengal as an economic question, but 
his view nowadays was that it was entirely due to certain species of mosquitoes and would be 
controlled only by controlling these mosquitoes. 

There were certainly many anopheles breeding-places in London 250 years ago which had 
entirely disappeared in modern London, where all streams were underground and all streets 
were paved. 

From his experience in the tropics, he found it difficult to believe that the drainage of the 
country districts, including the fens, had not led to a material reduction in the number of 
anopheles. 


Dr. MANSON-BAHR said: Personally, I have had little experience of indigenous malaria 
contracted in England, and do not wish to be considered hypercritical if I criticize the 
graphs of mortality from malaria in England during the last fifty years which Colonel 
James has set before us. I am sure that he himself would acknowledge that they are 
only approximately accurate. When, as at present, the art of diagnosis has reached a higher 
pitch than was formerly the case, other causes of pyrexia, such as phthisis, endocarditis, 
septic infections of the urinary tract, syphilis, and malignant disease are frequently 
mistaken for malaria, and, in the absence of a properly conducted post-mortem examination, 
death would be attributed to it. I have met with cases in which an enlarged septic kidney 
was for several years regarded as a spleen, and the pyrexial attacks were attributed, even 
by medical boards, to attacks of malaria. This does not mean that I disbelieve in the 
existence of indigenous malaria in England, or that it has greatly diminished in recent years. 
I am wondering to what extent the provision of glass windows in houses has assisted in the 
diminution. And may it not be by the provision of cattle sheds in the vicinity of houses that 
the anopheles, e.g. in Romney Marsh, have come to prefer bovine to human blood? The question 
of the “ soil’’ also comes into operation. Is it not a fact that when people are better housed, 
nourished, and clad, malaria, especially the benign tertian variety, takes on a much milder 
form? In my experience, benign tertian infections contracted in Europe are much less severe 
and much more easily cured by quinine than those contracted in the tropics. Colonel James 
is unquestionably right in stating that, in Europe at any rate, the malaria infection is con- 
tracted in the interior of houses when the victim is asleep. At the same time, Sir Malcolm 
Watson is also correct. Other things being equal, the amount of malaria is proportional 
to the prevalence of an appropriate species of anopheline mosquito; but everyone will 
acknowledge that many factors are concerned. 
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Sir WILLIAM HAMER said he agreed that the official mortality statistics showed three 
jidemice prevalences of “ malarial diseases” in this country. It should, however, be 
‘ted that the first prevalence was in the year of the great influenza (1847), the ‘second 
yas coincident with the “trailer” of 1855, and the third with the pandemic influenza of 
1857-58, which (as Hirsch has pointed out) practically escaped being recorded as such in 
ngland and Wales. So that influenza presumably accounted for the three English prevalences 

of “malarial disease” of registration times. With regard to earlier centuries, Creighton carefully 
scrutinized the evidence, in his “ History” and in contributions to “ Traill’s Social England,” 
ind he noted that: “While Sydenham and his learned colleagues were not ignorant of 
the endemic agues of marshy localities, they made little account of them, in comparison 


with the aguish or intermittent fevers that came in epidemics all over England.” 
\loreover, Creighton might be said to have securely laid the ghost of epidemic malaria in 
England by his demonstration of the remarkable time-relationships between these 
epidemics of “ague”’ (so-called) and epidemics of influenza. 


Sir MALCOLM WATSON said it was impossible that Sydenham could have written as he 
had done without having had an extensive clinical experience of malaria. [The speaker read 
an extract from Sydenham’s work illustrating his point. 


Dr. H. S. STANNUS said that his own experience in Africa bad convinced him that most 
uropeans became infected with malaria by mosquitoes in the house—in which term he 
included the verandah, outside closet, etc. In this respect Colonel James had established 
a most valuable fact. Sir Maleolm Watson had drawn a disparison between the primitive 
dwellings shown by Colonel James and the large mansions now derelict in Bengal, but he 
ithe speaker) suggested that these large mansions afforded the same favourable conditions for 
mosquitoes as did the hovels mentioned by Colonel James. 


COLONEL JAMES (in reply) said that Sir Malcolm Watson was evidently under the 
misapprehension that the paper was concerned with malaria in the tropics. But there was 
nowhere a “statement that the type of house was an all-important factor in malaria in the 


tropies”’; indeed the word “tropics” did not appear in the paper. Moreover, if Sir 
Maleolm was correct in thinking that there was a vital distinction between the malaria 
of Europe and that of the tropics, it seemed inappropriate of him to quote experience in the 


itter countries as refuting experience in the former. 
The lantern-slide demonstration of houses in England and on the Continent seemed to 
have led some speakers to think that housing was the only factor brought forward as being 


meerned in the disappearance of malaria from England. This was not so. The paper 
dealt at length with many other factors, and it was surprising that no speaker had discussed, 
for example, the reference to the introduction and progressive cheapening of quinine which 
was described in the paper as having been one of the most important factors in causing the 
observed reduction in fatality and incidence. 

Again, no one had discussed the paragraphs relating to the influence of imported cases of 
the disease, although it was well known that, even at the present day, malaria began to 
spread in certain parts of England whenever imported relapsing cases remained undiscovered. 
These occurrences prove, of course, that in those places the numerical prevalence of anopheles 

id not been reduced below the limit at which the disease would spread. 








